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CHAPTER I 
THE PROBEEM AND DEFINITIONS OF TERMS USED 
Since the turn or the century~ .the proressions or 
medicine and education h.ave attempted~ through scientific 
investigation~ to understand the phenomena or human growth. 
Many of the visible indicati~ns of growth have been charted 
through anthropometric means. However, little has been 
done to chart one specific aspect of growth, namely, vocal 
range growth, particularly as it relates to other existing 
studies.dealing with the measurability of the total growth 
process. 
I. THE PROBIEM 
Statement of the Eroblem. It was the purpose of this 
study to establish a basis for determining norms, means~ 
and extremes or voice range~ as well as for predicting the 
expected incidence and degree or mutation from a simple 
voice test and rrom material readily available from 
existing school health department records. The derivation 
of such norms was to be accomplished through the measurement 
of height, weight, dentition, hip and shoulder breadth, 
actual voice range, and tbrough the classification or body 
type of nine hundred and seven school children between the 
ages of eleven and eighteen years. 
2 
Importance of .~ study. Teachers of vocal music 
;have long been led to fe~l, mainly through tbe relatively 
unscientific method of r~the:r haphazard observation.. that 
there were certain indicati()ns (}~ .~hange in physical 
appearance that occurred concurrently with vocal growth. 
These observations were, in the main, results of individual 
experience and were seldom tabulated or arranged in any 
manner that would be suitable for use as a basis upon 
which to draw conclusions as to when and unde:ro wba t 
conditions a noticeable change iri vocal range could be 
expected. One of the most thorough studies made concerning 
. . .. - . -
the change of voice, that of Jerome, states: 
That the change of voice- is a normal phenomenon in 
the adolescent male, arid that it occurs to a lesser 
degree in the adolescent female,- have long been -
recognized by the lay public- as- well as medical men, 
teachers of singing; and teachers ofspeech. A 
survey of the A:inerican medical ana speech literature 
reveals that there is little known about change of 
voice beyond a general idea of the chronological · 
ages at which this change occurs, that the chang~ is 
variable in the amount of tii:ne it occupies 1 and that 
the pitch of the voice lowers during this period.l 
·1Eld6n K. Jerome, ttchange of Voice·in·Male· 
Adolescents," Quarte:roly Journal of Speech, 23:648, 1937• 
In rurther support of the need for studies dealing 
with the change of voice, J"er.ome, who. de~ls specifically 
with the question of the "voice break," asserts: 
3 
That there is·a. connection between the change of 
voice and the development or nor.mal sex characteristics 
in the male is so much ari accepted idea that it bas 
beconi.e"legendary; but how close this connection is 
bas never been established.2 
After an exhaustive survey of the available 
. . . 
scientific material r.elating to voice change, it was 
. 
extremely difficult to find anything more concrete 
- . . . 
pertaining to this particular subject than the summary 
made by Greulich for the Society for Research in Child 
Development, where be remarked: 
The voice change is a somewhat unsatisractory 
character for use in studies ot: the development of 
individual boys, because·of the practical difficulty 
in evaluating·it·objectively.· The voice change can be 
followed satisfactorily orily with the" aid of. some 
type of recording device which·enables one to compare 
the depth and other ·qualities of.the voice at 
successive stages in development. It should be 
emphasized that it is the progressive deepening of 
the voice, rather than the absolute pitch, which is 
significant as an indication of progress toward 
maturity.3 
2Jerome, 2£• cit., p~ 65~· 
3William w. Greulich, et. al., "Somatic and 
Endocrine Studies of Puberal: Boys, 11 Monographs of the 
Society for Research in Child Develo~ment; 7, 33, 3:13 
tWashington: National-aesearch Gounc 1, 1942). 
4 
Although moat of the physiological changes 
associated with the onset of puberty~ such as: skeletal 
development; the appearance of pubic, axillary, and facial 
hair; the measurement of the various glands and their 
excretions; su~den growth in height ~n~ weight; blood 
pressure rates; :first menarche. in girls and :first 
ejaculation in boys; divergence in size and form of 
different types at various levels of development; tbe 
relationship between any and all of' these and adult body 
structure; and even personality and scholarship have been 
~ -- .... 
delineated; there remains one area wherein no thorough 
and sc;entific study has been made to chart adolescent 
growth. As Gustavson maintained as recently as 1956: 
It is also noticeable that very little in the way 
of scientific data has been contributed or used.in 
music education. • • • there is need for many more 
studies, however, for even today thepe are many links 
missing from the chain of knowledge.~ 
This study, then, attempted to supply one 
additional measure of growth which must be recognized a~. 
ehartable, .since it deals with specific limitations of 
pitch range which are in themselves discernable, and 
4J"obn M. G-u,stavsori, ffA Study Relating to the Boy's 
Voice Change; its Incidence, Training, and Function in 
Choral Music,n (unpublished Pn.·t>. thesis, Florida State 
University, Talahassee, 19561, P• 31. 
endeavored to relate vocal growth to other criteria 
employed in the assessment of the total growth process. 
II. DEFINITIONS OF TERMS USED 
5 
Vocal growth. The term "vocal growth" was set forth 
to establish the concept that the growth of the voice, as 
the growth of the rest of the human organism, is a 
continuing and gradual process fro~ birth until the point 
...... !.·· 
at which maturity bas been reached. It there~ore attempted 
to point up the fact that the so~called "voice-changen has 
( -- . - . - .. . . ·- .- . . . ·- . 
tended to lead to misconceptions, in that it bas all too 
- - -
often fostered the belief that there was an abrupt and 
dramatic point at which the buman voice began to operate 
~ .. - .. -. - . . 
on a totally different princip=!-e than tbat which had_ 
. - . . .. . . . . . •' .. .. ' . . . . .._ - . . - - . .. ~ -
hitherto gover,ned its function. _TJ:l~ -~~~ -"yocal growthu 
has been el!lployed in_ an_ ~:ff?r,~ .. to_ c.onvey th:~ _ ilnde:r-~tanding 
that this process was both constant and measurable .. 
Adolescent. For the purposes of this study, the 
term "adolescent" shall be interpreted to indicate a less 
than fully matur~ human organism at any point- after the 
onset of puberty. 
Tbe total growth process. In the body of this 
investigation, the term lftotal growth process" shall be 
interp~eted to represent the various aspects of measurable 
growth. This would, of necessity, include all of the 
methods currently employed for evaluating rate of growth, 
both physiologically and psychologically. 
III. ORGANIZATION OF THE REMAINDER OF THE DISSERTATION 
6 
Chapter two is concerned with recent investigations, 
both American and foreign, which have some degree of direct 
or indirect bearing upon the work reported in this 
presentation. Chapter three seta forth the procedures 
preliminary to the investigation and the various 
methodologies employed in the collection and processing of 
the data from which the conclusions were late:r:o drawn. 
Chapter four presents this data and attempts to make 
comparisons between the various indices of adolescent 
growthand vocal range growth. Chapter five deals with 
some of the possible conclusions to be drawn from the 
manipulation of the data and outlines a:r:oeaa of further 
investigation and study which this wo:r:ok has suggested. 
CHAPTER II .. 
REVIEW OF RELATED INVESTIGATIONS 
In an attempt to carry on a thorough progr~ of 
research into that which was known and what had been 
established through scientific investig~tions into the 
hitherto almost totally unrelated areas of adolescent 
vocal growth and the total growth process, numerous studies 
were perused which dealt, in part, with the overall 
problem. 
Tachella, in 1954, offered the following statement 
as a result of his findings concerning the endocrine 
influence upon voice characteristics: 
Each biotype has its own type of voice; the 
hypoplastic has a deep voice; mixed types also have 
special voices; the giant bas a deep, virile voice; 
the eunuchoid type has a mixed voice; a dwarf has an 
infantile voice; the achondroplastic type has a deep 
and virile voice.l 
In a study dealing with the effect of male hormone 
injections upon castrated males, Hamilton and Herbert 
stated: 
For each voice the pitch of conversation and actual 
range was recorded before and after treatment. 
Testosterone propionate lowered the range and pitch. 
Congestion and coarseness of the membranous structures 
lcosta A. Tachella, "Patologia Endocrina de la Voz, n 
Otolaringologica, (Buenos Aires, 1954), 3:420. 
accompanied treatment and were followed by prominence 
of the thyroid cartilage. Withdrawal of therapy 
permitted partial reversion, especially in pitch.2 
An indication of the extremely close connection that bas 
been supposed to exist between vocal pitch and the output 
of the endocrine glands was given in the same work when 
it was set forth that "change of pitch preceeds detected 
increase in prominence of the thyroid cartilage or 
ossifieation."3 
Any number of specific and limited studies have 
reported a direct connection between one particular phase 
of physiological growth and the maturation process as a 
whole. From each of these, it was possible to extract 
findings that tended to support the belief that growth 
was a totally interrelated process, and that direct 
connections existed between seemingly unrelated specific 
events. Hahn, in a survey of 1,417 boys, has shown that 
in the average boy, blood pressure rate spurts at about 
13.5 years of age, that is, when puberty has set in, with 
its dramatic bodily changes characteristic of the 
8 
2James B. Hamilton and Gilbert R. Hubert, "Vocal 
Changes in Eunuchoid and Castrated Men upon Administration 




adolescent 1 or third period of growth.4 
·-.... _.,.....-·:...-· 
. . -~ . 
The largest group of works relating to vocal growth 
have been undertaken by persons who were primarily concerned 
with how the change in the status and sound of the voice 
during the adolescent period related to its use as an 
organ of speech. Many of the findings from these works 
have served as points of departure for the study that this 
work reports. The following general findings which have 
bad a bearing upon the pursuit of the researcher 1 s 
preliminary inquiries were made by Jerome in 1937: 
1. Mental age is the least consistent age measure 
of children undergoing change of voice. 
2• Skeletal age correlates more highly with 
chronological age than it does with mental age. 
3· Boys undergoing change of voice who are of the 
younger chronological ages are, in general, older 
skeletally than they are mentally or chronologically. 
4• Boys undergoing change of voice who are of the 
older chronological ages are, in general, younger 
skeletally than they are mentally or chronologically. 
5· Skeletal age gives a more homogeneous grouping 
of boys undergoing change of voice than does mental 
age or chronological age. 
6. Skeletal age would seem to be more closely 
correlated with change of voice than the other 
criteria.5 
4:6. Hahn, "The Relation of Blood Pressure to Weight, 
Height, and Body Surfa~e in School Boys Aged Eleven to 
Fifteen Years," Archives of Diseases of Childhood, 27:48, 
1952. 
5Eldon K. Jerome, nchange of Voice in Male 
Adolescents," Quarterly Journal of Speech, 23:653, 1937· 
•' . . · .• :. 
.;_~ 
10 
Since the time of the Shuttleworth studies of 
growth in 19396 much progr$ss has been made in the study 
of growth in general and of individual development in 
particular. These studies were "longitudinal" in nature, 
in that they measured the development of the same group 
of children over a thirteen ... year period instead of what 
was previously attempted in the ncross-sectional" studies, 
where results were accumulated by measuring different 
children for each age representation. Each of these 
methods can serve a purpose, however, and charts evolved 
from the compilation of data from both have been found 
to produce accurate prediction tables for use in 
measuring growth.6 
Many studies, such as the Harvard Growth Studies, 
have been able to present charts and tables based upon 
·l.arge accumulations of data, to the effect that, in life, 
growth is a constant function. When viewed as a complete 
process, the growth curve of any individual resembles that 
of any other individual in outline, if not in detail. 
Each individual growth curve will show more marked 
increases in growth from ages 0 to 3 than from ages 3 to 
6Luella Cole, Psychology of Adolescence (New York: 
Rinehart and Company, 1948), Ch.-r •. 
11 
10, and from ages 10 to 13 or 14 than from 13 or 14 to 22.7 
Each of the bodily systems, such as the skeletal 
system, develops interdependently, albeit, not at the same 
rate or time.8 Flory has shown that, through the medium 
of X-ray, it has been possible to trace rate of 
ossification of the bone structure; in this case, the 
wrists of boys and girls, and to develop accurate methods 
of establishing chronological age through the means of 
charts of osseous development.9 
As a part of the Harvard Growth Studies, Cattell 
compiled dentition rate charts whose information can be 
summarized as follows: A group of male and female subjects 
were examined at monthly intervals from the age of five 
years through the age of thirteen years and six months. 
In the group of males, the average age for appearance of 
the first of the adult teeth was five years and ten-and-
one-half months. The average age for eruption of the 
7Harold E. Jones (ed.}, Development in Adolescence; 
Approaches to the Study of the Individual (New York: D. 
Appleton-Century Company, 1941), Ch. 11. 
8Mary Ayres Leal, Physiological Maturing in 
Relation to Certain Characteristics of roys and Girls 
(PhilaoelPEla: University ot Pennsylvan a Press, 1929), P• 27. 
9charles Flory, nosseous Development in the Hands as 
an Index of Skeletal Development,u Monographs of the 
~ociety for Research~~ Child Development, !:57, 1936. 
12 
second tooth was six years. At six years and two months, 
three teeth had erupted; at six years and six months, four 
teeth bad erupted; at six years and ten months, five teeth 
had erupted. The chart continued to trace the rate of 
dentition, showing such events as the eruption of the 
nineteenth, twentieth, twenty-first, twenty-second, twenty-
third, and twenty-fourth teeth all within the nine-month 
period between the ages of eleven years and two months and 
eleven years and eleven months.10 This period, 
incidentally, was noted by Cole to be the period of the 
pre-pubescent "spurt" in the skeletal growth rate.11 
. 
Cattell reported that "the appearance of the second molars 
coincides directly with the appearance of the other 
secondary sex characteristics which are more fe.milie.r.1112 
Of the several studies dealing with the age at 
which mature gr-owth is attained, the two cited herewith 
seemed to have the most direct bearing upon the definition 
of the limits of this investigation. Clemens reported an 
10Pe.u1 Cattell, "Dentition as a Measure of Maturity," 
Harvard Monographs in Education, 9:84, 1938. 
11co1e, ~· cit., PP• 37-8. 
l2 . 
Cattell, .2E.• cit., PP• 87-9• 
analysis of observations of stature of seventy-five boys 
and sixty-seven girls which were made at monthly intervals 
over a period of four years. His purpose was to discover 
the distribution of the ages at which growth in stature 
ceases. The data obtained for both boys and girls 
constituted censored normal distributions. The 
distribution for boys was found to have a mean age of 17 
years, 9.08 months, plus or minus 1.87 months, and a 
standard deviation of 9•96 months; the corresponding 
estimates for girls were 16 years, 2.71 months, plus or 
minus 3·44 months, with a standard deviation of 13.62 
montbs.l3 
Nicholson and Hanley, in a study which attempted 
to establish mean ages of reaching various percentiles of 
mature height for a selected group of one hundred and 
eighty boys and girls, indicated that by age 14·7 for boys 
and 12.5 for girls, ninety-five per cent of mature height 
had been attained. By age 16.4 for boys and age l4.6 for 
girls, ninety-nine per cent o~ mature height bad been 
attained. This study also reported that, based on rate 
l3Edward M. B. Clemens, nThe Age of Children When 
Growth in Stature Ceases,n Archives of Diseases of 
Childhood, 29:147-51, 1954. 
13 
of standard deviation, the most accurate measure of mature 
height could be take~ at the nin~ty-five per cent_point. 
Here the standard deviation was .98 for boys and .88 for 
girls.14 
In 1945, Pedry, using 1,014 boys, ages eleven to 
sixteen from Baton Rouge, Louisiana and Greenville, 
Mississippi, made an investigation_ of the relationship of 
speech pitch ~evel and_ voice breaks to pubic developme~t. 
In this study, he classified all boys into three stages o:f 
pubic development, which were: (1} no pubic hair, 
(2) straight pubic hair, and, (3) kinky pubic hair. In 
addition., all subjects were also classified according to 
three stages of voice development, which were: 
(1} pre-adolescent or childish voices, (2)_voices in the 
process o:f change, and, ( 3J u adultn voices. The attempt was 
then made to correlate the two classifications at each 
chronological age level. O:f the sampling taken, certain 
:facts stand out as significant to the processes o:f this 
. . 
study. At the eleven year level, no boys were classif·ied at 
the third level of pubic development, and the per cent of 
boys who were classi~ied at the third level of vocal 
development was 1.32. By the fifteenth year level, no 





at the first, or childish voice level, and only eleven boys 
were classified at the first level of pubic development. 
or the 498 boys in the entire study who were classified at 
the first level of pubic development, 22.69 per cent were 
in the first voice group, 75·50 per cent were in the second, 
and only 1.81 per cent were the the third. Of the 209 boys 
classified at the second level or pubic development, 5.26 
per cent were in the first voice group, 89.47 per cent 
were in the second, and 5.26 per cent were in the third. 
or the 307 boys classified at the third level or pubic 
development, .98 per cent were in the first voice group, 
58.96 per cent were in the second, and 40.26 per cent were 
in the thif.d.l5 
In a comparison or sexual growth or a selected 
group of Negro and white boys made by Ramsey in 1950, the 
median ages for first ejaculation, first voiee change, and 
first appearance of pubic hair were charted. The first 
ejaculation occurred at age 13.8 years for both groups; 
the median age ror appearance or pubic hair was 13.3 years 
ror the Negro boys and 13.6 years far the white boys; and 
15cbarles P. Pedry, ttA Study of Voice Changes in 
Boys Between the Ages of' Eleven and Sixteen Years,tt Speech 
Monographs, 12:30-6, 1945. , 
16 
the occurrence of voice change was at 13.7 years for the 
Negro boys and 13.4 years for the white boys.l6 Kinsey 
reported on a sampling of fram 2,500 to 3,000 boys, and 
presented the following evidence: age of first ejaculation, 
13.77 years; age of appearance of pubic hair, 13.43 years; 
age of occurrence of voice cbange.~ 14.44 years.l7 
Ramsey, in his conclusions, stated that: 
Since voice change is not a sudden and definite 
transition point but extends over a period of years, 
some variability can be expected in reports by 
various age groups on its first appearance.l~ 
In a study undertaken bV Greulich and his 
associates, a group of seven hundred and fifty-seven white 
boys, aged ten to fifteen years, was measured to determine 
both their stage and rate of maturity. The following 
conclusions which have bearing on the vocal growth process 
were noted: 
The beginning of the transition from the 
comparatively high-pitched voice of boyhood to the 
deeper voice of the adult male occurs at somewhat 
different levels of development in different puberal 
boys. In only three boys of our series was the 
. 16George V. Ramsey, "The Sexual Develo~ent of Boys, 11 
American Journal £f. Psychology, 40:449-68, 1943• .. 
17A. c. Kinsey, W. B. Pomeroy, and c. E. Martin, 
Sexual Behavior in the Human Male (Philadelphia; Saunders 
and ComptiJ,l:y 1 194IT.- -
18 Ramsey, .!2£• cit. 
17 
beginning of this change found to occur before some 
pubic hair was present. In the great majority of 
cases sexual maturation was somewhat further advanced 
before the voice had changed perceptibly. Only 
rarely is the beginning of IQice change delayed 
until later in development. ~ 
In relating skeletal growth to maturity# the 
Greulich probe also stated: 
There is much evidence from both experiments on 
animals and observations on man which indicates that 
the development of the skeleton is closely related to 
that of the reproductive system. Indeed, it has been 
clearly established that the normal development of the 
skeleton does not occur in the absence of adequately 
functioning gonads. In castrated or hypogonodal 
individuals# for example, the skeletal development 
is greatly retarded and epiphyseal fusion, especially 
in the limb bones, is much delayed. Similarly, in· 
the cases of precocious sexual maturity, the 
development of both the skeleton and the reproductive 
system is greatly accelerated and that of the former 
as well as that of the latter is completed abnormally 
early.20 · 
Concerning rate of maturation and how it is affected 
by numerous factors, including economic and social 
conditions, Kinsey has made this conclusion: 
In the male, the age of first ejaculation varies by 
nearly a year between different educational (social) 
levels: the mean is 14.58 for boys who never go beyond 
eighth grade in school., 13.97 for boys who go into 
high school but not beyond, and 13.71 for boys who will 
go to college. The differences are probably the 
19william w. Greulich, et. al., "Somatic and 
Endocrine Studies of Puberal Boys,u Mono~raphs of the 
Society for Research in Child Developmen , 7;33,3:1?; 1942· 
20Greulich, 2E.• cit., P• 17• 
outcome of nutritional inequalities at different 
social levels, and they are in line with similar 
differences in mean ages of females at menarche, 
where nutrition is usually considered a prime factor 
effecting variation.21 
Further indications of rate of maturation are set 
forth by Bayley, who bas written: 
18 
For their chronological age early maturing boys are 
relatively large at all ages; late maturing boys are 
small between ages eleven and sixteen. When compared 
at the same skeletal ages, these differences disappear, 
with one exception -- early maturing boy-s have 
relatively- broad hips at all ages, especially as they-
grow older. The indices of build show the late 
maturers to be characteristically- slender-hipped and 
long-legged, while the early maturers are typically 
broad ... hipped.22 
In the same report, a method of assessing variations 
in build was presented which has gained much use. This 
method, one of several, is arrived at by establishing a 
ratio of hip width to height.23 
Sheldon, as reported in the Bayley survey, had 
found three polar types of human phy-sique: l. the 
endomorph, 2. the mesomorph, and, 3· the ectomorph. The 
21Kinsey-, 2£• ~., P• 377• 
22N. Bay-ley and R. Tuddenb.am., tt Adolescent Changes in 
Body Build, tt Forty-Third Yearbook of the National Society 
for the Study 2!._ Education, 1944, Part"'!'., PP• 33-5· 
23Bayley, ~· cit., P• 35• 
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endomorph was characterized by the tendency to lay on fat# 
the absorptive functions apparently overbalancing the 
energy expending functions; massive viscera, but rather 
poorly developed extremities. The mesomorph was 
characterized by tissues derived from the embryonic 
mesoderm, that is, bone and muscle, showing the greatest 
development; square, hard, solid bodies; skeleton heavy, 
skin thick. Extreme muscular development was also 
characteristic. Shoulders and hips were relatively broad, 
leading to a "bloc~•-like appearance of physique. The 
ectomorph showed the greatest development of skin and 
nervous system. He was characteristically thin and 
presented a relatively enormous skin surface by comparison 
with his body volume. Also evident were light bones, 
long muscles whieh were slender and poorly developed, and 
a trunk that was short by comparison with the limbs.24 
CHAPTER III 
SOURCES AND TECHNIQUES EMPLOYED IN DATA COLLECTION 
Any study which attempts to measure, chart, or 
predict hitherto unrelated quantities must do so under the 
most closely controlled conditions possible. Therefore, 
the various procedures preliminary to and associated with 
the collection and manipulation of the da~t~al will here be 
detailed. 
I. SOURCES OF DATA 
In an attempt to .establish a cross-section of the 
population to be measured, it was deemed highly desirable 
to select a sampling from a community where the cultural 
and economic level was representative of some sort of 
national average. In a report of the Institute of Field 
Studies, Teachers College, Columbia University, compiled 
for the Town of Brookline, Massachusetts, in 1953, it was 
noted that: 
Brookline ranks second from the top among 
Massachusetts and Connecticut communities with an 
effective buying income per family of $8,962. Seven 
cities in New Jersey and ten in New York enjoy a 
superior status to Brookline's. Considering the fact 
that the cities selected forcomparison are the top 
communities in each state, one can safely conclude 
that the economic strength of Brookline, as measured 
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by this criterion, is relatively high.l 
It was also necessary to select a community where 
adequate testing was carried on, and thorough records were 
kept on each child so that the needed background for each 
case considered might be obtained. Then too, the additional 
requirement of accessibility was a great factor. A school 
system was needed in which the administrative staff would 
actively cooperate in the collection of statistical 
information, not only in making its records available to 
the investigator, bUt also in making its student 
population available and, perhaps most impor.tant of all, 
in establishing a climat,e with both staff and students to 
be examined that made possible as complete and usable a 
sampling as was obtained. For these reasons, as well as 
the fact that the researcher was a member of the school 
staff, the town of Brookline, Massachusetts, became the 
location where the tests were conducted. 
Brookline, with its eight elementary schools and 
its one large high school, also provided an opportunity 
for a f'airly representative random samplinge In all, four 
of the eight elementary schools were used, specifically, 
lwillard s. Elsbree, Survey Retort; Salaries of 
the Professional Staff Brookline Publ c Schools, BroOkline, 
MaSsachusetts (New York: The Institute of Field Studies 
TeacEers College, Columbia University, 1952}, P• 85. 
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those which presented the greatest possibility for a 
cultural, as well as an economic cross-section of the town 
populatione These were selected in consultation with the 
superintendent of schools and the director of the schools' 
testing programs. 
Since in this school system, music was a required 
subject through the eighth grade, the music classes in the 
four selected elementary schools were utilized as the 
source for the cases interviewed in grades six, seven, 
and eight. At the high school level, where music was not 
a required course, the sampling was taken both from the 
chorus classes and from the classes in English, which was 
a required subject in the schools. ThUs a population was 
arrived at which, although it contained many who were in 
classes where singing was carried on as an activity, did 
not represent exclusively a group whose attitude was 
positive toward this activity. 
II. COLLECTION OF DATA 
In order to deter-mine as many as possible of the 
factors which might be related to vocal growth, and 
considering the future practicality of any predictive 
device which might eventually grow out of this 
investigation, it was of the utmost importance that an 
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instrument be devised for measuring vocal growth which 
could be used with ease by the classroom teacher, in that 
it would utilize information which might be expected to 
be available in a childts cumulative record and would 
draw on an easy, unembarrassing interview with the child 
for what additional facts were necessary. 
From the cumulative records, the following facts 
were ascertained about each child: date of birth, 
intelligence quotient as measured by the California Tests 
of Mental Maturity or a corresponding test of comparable 
veracity, history of illnesses which might have had some 
effect upon the bearing or the voice production of the 
child. The illnesses which were tabulated included: 
measles, mumps, scarlet fever, pneumonia, frequent ooids,. 
allergies, tonsillitis, bronchitis, laryngitis, "strepn 
throat, recurrent adenoids, and other glandular infections 
related to the upper respiratory tract, such as a 
mastoidal condition. Standing height in inches and weight 
in pounds were also noted. 
During the course of the individual interview, 
much of this information was asked of the child in both an 
attempt to check what had appeared on the records and to 
establish a basic feeling of ease before the necessary 
additional information was obtained. This information 
consisted of the measurement of hip and shoulder breadth 
with a precision pelvimeter provided by the T. J. Noonan 
Company of Boston, which measured to the nearest quarter 
of an inch. In taking these measurements, the operator 
placed the tips of the pelvimeterts calipers on the crest 
of the bone being measured and applied a gentle pressure. 
This was followed by an appraisal of general biotype 
based on the system devised by Sheldon.2 For the 
purposes of this study, a scale was employed which had 
eight points of determination ranging from the pure 
endomorph through the mesomorph to the pure ectomorph. In 
order to have some basis for determining the general 
socio~economic level of each child, two facts were 
ascertained. These were the number of children in the 
interviewee r s family, and whether the child and his family 
lived in a single or a multiple dwelling. 
Each child was asked whether he enjoyed singing 
and the responses were ranked on a five-point scale which 
rated from the very positive to the very negative. The 
mid-point on the scale was reserved for those who 
indicated that although they enjoyed singing, they could 
2N. Bayley and R. Tuddenham, "Adolescent Changes in 
Body Build," Forty-Third Yearbook of the National Society 
f2!: the Study 2!_ EducatJ.on, 1944, Partr., P• 37. 
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not sing well. A count was then made of the total number 
of permanent teeth which had erupted, in accordance with 
the findings of a series of studies generated by Cattell.3 
Following this, each child was asked to sing a 
consecutive series of semi-tones in either direction from 
a point located by an estimate of the central pitch of 
his speaking voice. This portion of the interview was 
recorded with a professional calibre tape recorder using 
a piano tuned to 44o double vibrations per second for the 
pitch of "An above nmiddle a", thus providing the several 
pitches to be duplicated by the subject being measured. 
These recordings were later analysed to deter.mine the 
total extent of each voice range, as well as any places 
where nbreaksn occurred, where the child changed registers 
or omitted tones entirely, or where harmonics were 
produced. 
As a means of verifying the accuracy of the count of 
erupted teeth made by the examiner, an independent count 
was made by a member of the Brookline Public School Health 
Staff of one hundred and thirty-one of the total number of 
children measured. The findings were then checked and a 
correlation of ·947 was established. 
3paul Cattell, "Dentition as a Measure of Maturity/' 
Harvard Monographs ~Education, 1938. 
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As a simple measure of the onset of puberty, it was 
noted during the interview whether the mammary glands of 
the females showed any signs of development, and whether 
any facial hair was exhibited by the males. 
Figure I shows a sample interview record sheet which 
was fi~led out by the examiner for each individual subject 
tested. All of tbe information derived from a combination 
of the school records and the interview results was placed 
upon separate interview record sheets; and these were 
coded so that the boyar_ records ran_ ser~~lly from number 
one to number five hundred and seventeen, and the girlst 
records ran serially from number one thousand and one to 
number one thousand, three hundred and ninety-one. Thus, 
:it·w~uld be possible at any future point ~o decide upon 
the sex of the subject by his code number. Whenever 
possible, the information gleaned from the interview, as 
well as 'the information obtained tram the school records, 
was translated into a number or a numerical symbol for 
. ' 
easier conversion to the next step to be discussed# that of 
punching an IBM card for each individual ease considered. 
In order to facilitate this process, however, a master 
listing was prepared which contained all of the material 
incorporated in the interview record sheet, but prepared 
in such a fashion that every s~ cific fact . for each 
subject was represented by a number symbol. 
NAME. • • • • • • • • • • • • • • • • • • • • • • DATE OF EXAM. • • • • • • • 
SCHOOL •• • • • • • • • • • • • • GRADE ( 6) ( 7r) ( 8) ( 9) ( 10) ( 11) ( 12} 
DATE OF BIRTH • • • • • • • • • • CONVERTED TO MONTHS • • • • • • • • • • • 
I • Q. • • • • • • • 
MEDICAL HISTORY • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
STANDING HEIGHT ••••• (in.} WEIGHT •••• ~(~b~.) 
SHOULDER BREADTH. • • • • (in.) HIP BREADTH. • • • • (in.} 
BODY TYPE (1}(2l<3H4H 5H 6H7H8l 
DE~ITION (12}(~3)(~)(~5}(16)(17)(18)(19)(20}{21)(22)(23}(24}~25)(2~}(27)(28} 
NO. OF CHILDREN • • • • • STANDING IN SIBLING ORDER • • • • • 
TYPE OF DWELLING (S) (M} 
STATED ATTITUDE TOWARD SINGING (VP) (P} (M} (N) (VN} 
CHART OF RANGE 
(middle) 
t rc D .E F , G. . A. s· ro·· D E F G A B C 
1-2-3-4-5-6-7-8-9-10-11-12-13-14-15-16-17-18-19-20-21-22-23-24-25 
. D E F G A · BC' n· E F G · A B 0 1 ' 
26-27-28-29-30-31-32-33-34-35-36-37-38-39-40-41-42-43-44-45-46-47-48-49 
FIGURE 1 




Figure II presents a s~ple of the information as 
coded for transferral to the data card from which the 
findings were made. Columns one to forty-nine represent 
the actual pitch positions by semi-tones from «c« which 
ap~ears on the second ledger line below the bass clef, or 
65.406 double vibrations per second, to tt en which appears 
on the second ledger line above the t~eble clef, or 
1046.503 double vibrations per second.4 This range was 
selected sinee it embodies within its extremes the vast 
majority of the vocal music performed at the elementary 
school and high school levels. 
Column fifty indicates, as a double check on the 
serial ~umber of each case recorded, the sex of the 
subject. Columns fifty-one through fifty-three list his 
age in months for additional accuracy in compiling results; 
column fifty-four carries a symbol representing ~he grade 
in school of each case; collllDl?- .fifty-five records his 
general range in intelligence. For purposes of tabulation, 
the.ranges of intelligence were broken down so that there 
were nine r~nks within which all intelligence test scores 
were placed. These progressed from group one, whic~ 
included all scores under eighty, by ten-point 
4Howe, 'Alfred a. 1947• Scientific Piano Tuning 
and Servicing., p. 30. 
. 1 . 2 . 3 4 5 ·6 7 8 
12345678901234567890123456789012345678901234567890123456789012345678901234567890 
122222222222222222222233333333333 12137314865113153631 142 200011 
1222222222222222222222222 120875~869.11r151729 221 100021 
12222222222222222222222222233333333 12047b1376b11115 628 221 200051 
12222222222222222223333333333333 120476168731131b2628 232 200041 
1222222222222222222222222333333333333333 12027724071143162128 221 100051 
122222222222222222223333333333333333 1201761777011216~8 133 200061 
1222222222222222 12117h.1826912117 8 2·33 300071 
1222222222222 5 1205761506910315 28 1b3 300081 
1222222222222222222333333 1200771756812215 228 222 200091 
12222222222222222 119772157741131b2(28 221 400101 
122222222222223333 12126411965103151730 255 500111 
122222222222222 1211641887513111 628 233 400121 
1222222222223333333 11896412267111~3828 211 300151 
. 1222222222222333333333 11886712h.6711115 728 222 300141 
1222222222222 1182661;662112lbl528 221 300151 
122222222222 l1926513?66102152b28 242 300lb1 
122222222222222.2222222223333333333 11996b12869.103}~~728 121 100171 
1222222222222222222222222233 1189651406b101 728 141 200181 
· . r--·· .. z--~- . 3 - -c. .. ··4 -. - ·~·5 - . . . 6 ----·-·--.7- . -~ 
12345678901234567890123456789012345678901234567890123456789012345678901234567890 
FIGURE 2 
SAMPLE CODED DATA SHEET 
[\) 
\.0 
classifications through group nine, which included all 
scores over one hundred and fifty. 
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Columns :fifty-six ~~ough fifty-eight were employed 
to record weight in pounds, .while columns fifty-nine and 
sixty show height in inches. Columns sixty-one through 
sixty-three relate hip breadth to the nearest quarter-of-
one-inch and columns sixty-four through sixty-six display 
the shoulder breadth measurements on the same basis. 
Column sixty-seven set~ forth the symbol :for biotype 
classification, whereas columns sixty-eight and sixty-nine 
are reserved for the count o:f per.manent teeth which have 
erupted. 
In col~s seventy-one through seventy-three, three 
numbers appear. They represent, in order, the type of 
dwelling, whether single or mul~iple; the number o:f 
children in the family from which the subject comes, and 
the rank in sibling order o:f each subject. 
The individualts attitude toward singing is noted 
in column seventy-five, and columns seventy-six through 
seventy-nine carry the serial number of each separate 
case. The final column1 column eighty, remarks the fact 
that all of the precee4ing information appea~s on the · 
first of two cards punched for every subject. 
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The method employed in the preparation of the 
material for use in the several operations which a data 
processing installation was prepared to accomplish was 
adopted with the express consideration that at a future 
date a continuing study might be undertaken which would 
draw upon many of the same cases in an attempt to discern 
additional facts which might come to light as a result of 
such a study. With this in mind$ along with the 
circumstance that more data had been collected than could 
be placed readily upon a s~ngle data card, a second card 
was prepared for each case. What information was not 
coded on the first of the two data cards appeared on card 
two, as represented in Figure III. 
Essentially, the second card holds collected 
information concerning the medical history_ of each subject, 
listed in the following order: (1) measles, (2) mumps, 
(3} pneumonia, (4) scarlet fever, (5) persistent colds, 
(6) allergies, (?) tonsillitis, (8) bronchitis, 
(9) laryngitis, (10) none of the preceeding, (11) pubertal 
index, (12} glandular disorders, (13) recurrent adenoids, 
<14> ttstrep" ~hroat, (15.1 growing pains, and! (16} hemorrhage 
of the throat. Columns seventy-six through seventy-nine 
. . 
were held for the same use as on the first card, specifically 
the individual's serial code number, while column eighty 
carried the numerical indication for that specific card. 



























1 1 00102 
1 00112 
1 1 00122 
1 oota~ 11 1 00 
11 00152 
1 001b2 
1 1 00172 
1 00182 
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For purposes of analysis of such numerous and 
variable factors as were taken under consideration in this 
study, it was deemed advisable to employ a method which 
could be adjudged_as _emminently accurate for manipulating 
the acquired data, and in addition, one which eliminated 
the "human erroru factor to as great a degree as was 
possible. With these problems in mind, along with the 
comprehension of what a purely manual manipulation of such 
data would entail in time expended, it was disoernable 
that a data-processing operation would be_tbe most advisable, 
albeit most expensive method for rendering find~ngs, b~th 
of an immediate and of a possible future nature. Thus, it 
beo~e necessary to employ the operations of the following 
IBM data-processing machines: (1) an 0~6 Eey Puncher which 
transcribed the material from its rough form onto data-
carrying cards, (2} an 056 Verifier which served as a 
double check on the accuracy of the first operation, <3.1 
an 083 Card Sorter which performed a variety of sortings 
based upon what was required by the researcher, C4} an 077 
Collator which compiled the various sortings into 
predetermined orders prior to the printing of the 
reorganized findings, a~, (5) a 407 Tabulator which took 
the resulting assortments of data cards from the previous 
operations and printed results in the manner in which they 
. . 
appear in the appendixes. 
CHAPTER IV 
PRESENTATION OF DATA 
The findings rendered as a result of the various 
manipulations performed by the data processing operation 
employed during the terminal phase of thi~ study are 
reproduced in the appendixes to this work. It has been the 
consistent hope of the researcher that findings in addition 
to those most apparent and accessible will possibly present 
themselves to the author and to others at some time in the 
future. Therefore, an attempt was made to reproduce, in as 
complete a manner as was ~easible, the statistical data in 
the patterns which they assumed after the several 
manipulations perfor.me~ by the IBM servioe bureau called 
upon to undertake them. 
It was felt important, however, that some of the 
material be further reorganized, for purposes of immedi~cy 
of access as well as additional clarity of presentation. 
Thus, the following chapter presents a series of tables, 
along with their various explanations, which were designed 
to serve as a means of pointing out both the broad trends of 
vocal development as related to the total maturation 
process and the speci~~c instances of growth along the 
course of these trends. 
'I 
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Table I lists all cases in the series arranged in 
order according to their low terminal pitch. The number or 
cases which fell into each of the low terminal pitch groups, 
as well as the indication of their sex and whether the 
visible signs of pubertal development were evidenced, is 
also noted. It became apparent that the weight of the 
n\lnlber of eases of pubertal males fell at a point which 
centered around pitch seven, representing F-sharp directly 
below the bass staff. Correspondingly, the weight of the 
cases of pre-pubertal male voi~ces as· well as the female 
voices in both the pre-pubertal and the pubertal 
classifications, was distributed in a comparable fashion 
centered around pitch nineteen which represents the F-sharp 
below nmiddle c," or one octave higher than the distribution 
for pubertal males. 
From pitch number one to pitch thirteen for the males, 
there was a relatively high correlation between the number 
of cases and those which evidenced signs of pubertal 
development. Beginning with pitch fourteen, or bass clef 
C-sharp, there was a marked drop in the number of cases 
exhibiting pubertal indications. Also, it was observed 
that the lowest low terminal pitch recorded for female 
subjects in the series corresponded to the highest point 























DISTRIBUTION OF VOICE RANGE IN ORDER OF 
LOW TERMINAL PITCH 
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The data concerning the distribution of ages in 
months of all of the females tested in this study appears 
in Table II. The distribution was relatively even over the 
entire span of months from the youngest female subject 6 
whose age was 126 months, through the oldest female subject, 
whose age was 218 months. Selecting any six month period 
with the exception of the two outward extremes, it was 
possible to observe that the random sampling from the five 
grade levels from. seven through eleven presented a fairly 
balanced set of age groupings. Then too, the two outward 
extremes served to balance each other, especially when the 
consideration is kept in mind that these two age groupings 
are quite consistently outside of the range of ages where 
pubertal development was recorded. 
Table III presents the data for males comparable to 
that which is set forth in Table II. It was noted that, 
in addition to their being more cases tested at the same 
grade levels, the outward extremes were spread over a 
greater area for the male subjects; the youngest male 
subject being 117 months old, and the oldest, 234 months. 
Due principally to the greater number of male cases in the 
aeries, there were larger concentrations of numbers of cases 
at many of the age-points for the males than for the 
females. 
TABLE II 
FREQUENCY DISTRIBUTION BY MONTHS 
FOR FEMAlES IN SERIES 
AGE IN MONTHS CASES AGE IN MONTHS 
126 1 169 
l27 1 170 
l29 3 171 
130 2 172 
131 tt 174 132 17 
134 3 175 13 2 17b 
135 1 17~ 13b 4 17 
13~ 2 1~9 13 8 1 0 
i46 5 181 3 182 
141 2 18R if; 2 18 7 185 lliR 9 18b iftg 5 18~ 11 18 
iliA 4 
189 
l 190 149 191 150 7 192 151 7 194 152 11 19 
15R 8 195 15 A 
19b 
155 19~ 15b 7 19 
15~ 7 199 15 ~ 200 159 201 1l>O ~ 202 161 204 162 7 20 
16, 5 205 16 9 209 
165 3 210 16b 13 214 


































FREQUENCY DISTRIBUTION BY MONTHS FOR MALES IN SERIES 
AGE IN MONTHS CASES AGE IN MONTHS CASES AGE IN MONTHS CASES 
117 1 155 6 186 13 
119 1 15b 4 18~ b 121 2 15A 4 18 12 126 1 15 189 6 
12~ 1 159 5 190 8 12 1 160 ~ 191 J 129 1 161 192 130 2 162 19, 4 132 1 16, 12 19 
134 
tt 
16 11 195 7 
13 165 10 196 3 
135 16£> 8 19~ 8 13b 1 16A 6 19 5 
13A 3 16 7 199 ~ 13 5 169 10 200 
iR6 1 170 8 201 5 8 171 7 202 2 
141 t 172 7 204 5 : 174 7 20 4 lliR 7 17 7 205 3 175 12 20~ 3 ffig 11 17b 11 20 3 2 17~ Jt 211 2 itt~ 9 17 212 1 11 1~9 10 ~i4 2 149 8 1 0 12 1 
150 4 181 l 215 1 151 11 182 217 1 
152 4 184 6 222 1 \J-1 
154 7 18 7 22, 1 '-0 15 5 185 3 23 1 
The organization of Table IV presents the average 
and mean ages of the female subjects, both pubertal and 
pre-pubertal, as they relate to shoulder breadth groupings. 
It will be noted that for the allocations of the larger 
shoulder measurements, the average age is appreciably 
higher than for the groupings with the smaller shoulder 
measrements. It will also be apparent that the incidence 
of puberty corresponds quite directly with the larger 
shoulder measurement classifications, as does the lack of 
pubertal development with the smaller shoulder measurement 
classifications. In the cases of the fifteen inch and the 
fourteen-and-three-quarter-inch categories, the single 
exception in each instance is noted, along with the fact 
that each represents one of the polar biotypes; type eight 
being the pure ectomorph and type one being the pure 
endomorph. The largest number of females to fall into any 
single shoulder breadth unit is sixty-three. This group is 
in the fourteen inch category. The average age of the 
females in the group was 166.77 months, while the mean age 
for the pubertal females in the same division was 168.76 
months; and the mean age for the pre-pubertal females in 
this group was 150.5 months. 
·I 
TABLE IV 
AGES OF FEMALE SUBJECTS AS RELATED TO SHOULDER BREADTH 
SHOULDER BREADTH CASES AVERAGE AGE PUBERTAL MEAN AGE MEAN ABE 
PUBERTAL PRE-PUBERTAL 
162 1 162.0 l 
161 1 185.0 1 
153 3 1~2.0 3 
152* 5 1 2.2 5 
151 7 182.27 7 
171.45 ~ 12 169.83 11 Type 8-ia2 mos .. 32 17,·4 31 175·93 Type 1- 9 mos. 37 17 .16 32 l7be90 156.6 . J.l,i.l g~ l~t·lO 34 ~~~:fZ 157·33 14 1 ·77 4i 150·5 133 51 166.52 169.i4 155·0 
132 26 166.92 21 170·55 i41.6 131 28 169-~1 i4 118·73 9-r 13 29 ~5· 6 14.~ 147· 123 19 8.1 7 155· 143· 3 
122 17 143.64 5 152-4 140.0 
121 10 140·3 
12 4 141.25 1 
113 2 J.48.o 
111 2 iU·5 11 2 .o 
*The first two numerals in this figure represent the number of inches, 
while the third numeral, where it appears, indicates the number of additional 
quarters of an inch in the measurement. 
+ 1-' 
The data relative to the male subjects in the series, 
their shoulder breadth, and a set of sub-classifications of 
mean ages for the pubertal and the pre-pubertal males in 
each of the shoulder breadth groupings, appears in Table v. 
The information is set forth in such a manner that the 
cases displaying the greatest shoulder measurements appear 
at the top of the table, and the cases progress ~n 
descending order of shoulder breadth measurements in the 
left-hand column down to the lowest number, which represents 
the smallest recorded shoulder measurement for males. The 
number of cases in eaeh shoulder breadth gradation appears 
in the second column, while the average age for all subjects 
in any single shoulder breadth designation appears in the 
third column. The cases are further ordered so that the 
number of pubertal subjects for each shoulder breadth 
measurement ranking appears in column four. Column five 
lists the mean age for those subjects who conform to the 
pubertal type, whereas column six sets forth the mean age 
for all subjects within a specific shoulder breadth area 
who are ordered as pre-pubertal. In general, the columns 
whieh contain averages of age progress in a descending 
order corresponding to the order of column one. 
TABLE V 
AGES OF MAriE SUBJECTS AS RELATED TO SHOULDER BREADTH 
SHOULDER BREADTH CASES AVERAGE AGE PUBERTAL MEAN AGE MEAN AGE 
·PUBERTAL PRE-PUBERTAL 
171 2 201.5 2 
il3 
6 1~7.22 6 
15 1 7·4 14 Type 1·175 mos. 162 1b 195·5 15 Type 1-155 mos. 161 19 1~0·57 19 16 31 1 4·90 31 
153 28 185.21 28 
152 34 181.~ 30 182.0 116·75 151 ~ 180 .. 32 180.5 1 8.25 ~ 179.· 6 38 180.52 168.25 38 17"6 .. ~6 ~R 179·04 159·4 32 1z1. ~ 175·0 ~.o 141 §g 1 o.o 17 17~·05 .11 14 16~.19. 19 11 ·47 157·88 
133 29 15 .ol> 8 1 ·3~ 152.42 132 31 1l>1 .. 20 11 168.2 155·t 131 16 155.81 3 166.0 iK'· 6 13 26 ~o.84 2 178·5 8.5 123 11 3·63 122 14 ll.j.1.71 1 Type 5-140 mos. 121 12 139·33 12 3 139·()() 
113 1 133·0 




Table VI presents the data regarding average height, 
shoulder breadth, and age of all pubertal females in the 
series arranged in descending order according to the low 
terminal point of voice range. The first column holds the 
designation of pitch; the highest low ter.minal point 
represented by number twenty-nine which serves in this 
study to indicate the pitch E above "middle C," and the 
lowest low.ter.minal point represented by the number thirteen 
which serves to indicate the pitch of bass clef c. The 
number of cases exhibiting each of the pitches between these 
two extremes is listed in the second column. Columns three, 
four, and five carry the averages of height, shoulder 
breadth, and age respectively. It can be observed that the 
data in these three columns proceed in inverse order to the 
progression already referred to in column one. There'were 
three females in the series who were capable of producing 
pitch thirteen; the average height for these three was 64.67 
inches, while the average shoulder breadth was J4.~58 inches, 
and their average age was 179.0 months. The number of 
pubertal females was 294 out of a total of 391 female 
subjects tested during the progress of this study. 
TABLE VI 
AVERAGE HEIGHT;, SHOUIDER BREADTH, AND AGE OF PUBERTAL 
FEMALES ARRANGED IN ORDER OF LOW TERMINAL 
PITCH OF VOICE RANGE 
PITCH CASES HEIGHT SHOULDER AGE 
29 1 59·0 13.1 160 
25 5 61.0 14·51 159·4 
24 7 60.51 13.64 164.29 
23 12 61.08 13.90 173·30 
22 17 62.35 J.4.13 1(0·94 
21 31 61.80 J.4.02 166.39 
20 45 61.53 13·95 164.98 
19 63 61.41 J.4.o2 170.86 
18 51 62.35 J.4.l; 153·08 
17 27 6;.81 J.4.20 180 .. 19 
16 19 62.37 J.4.J.4 l73·05 
15 9 63.89 J.4 .. J.4 184.67 
14 4 65 .. 5 J.4.o6 18;.o 
13 3 64.67 J.4 .. 58 1(9.0 
Total 294* 
45 
*This ~igure represents the number of pubertal 
~emales out o~ the grand total o~ 391 ~emales in the series. 
TABLE VII 
AVERAGE HEIGHT, SHOU:GDER BREADTH, AND AGE OF PUBERTAL 
MALES ARRANGED IN ORDER OF LOW TERMINAL 
PITCH OF VOICE RANGE 
PITCH CASES HEIGHT SHOULDER AGE 
21 ~ 61.0 J4.~8 156.0 20 60.83 J.4. 5 155·~ i~ 5 62.4 J.4. leo. 10 62.0 14·3 161.5 
i~ 111 64.i2. J.4.96 164.28 63. 4 14-3~ 16 .21 ia R 61.0 J4., 170-33 65·~ :1.4. 3 1~4·75 13 10 63. 1 ~·1 1 1.1 12 18 65·5 ·77 176.61 11 16 65.o2 15.1 179 ·37 10 22 6o.9 15.12 177·04 
~ 31 65.84 15.08 1~9·1 34_ 6o·.s7 15·37 1 e. 9 1 69·~~ "15·55 186.~1 ~ 67· 15.12 185. R ~ 6~. 2 15·7.8 191.2 17 6 ·58 15.69 1§0.11 
3 9 67.o6 15.12 1 9_.11 2 2 69.·0 1o. 6 190·5 
1 6 67.66 15~33 192·5 
Total~.;36* 
*This figure represents tbe number of pubertal 





















DISTRIBUTION OF LOW TERMINAL PITCH FOR 
MALES OF PURE ENDOMORPHIC BIOTYPE 
BODY TYPE SHOULDER TEETH AGE HEIGHT HIP 
1 14 ~~ itt' 62 162· 1 ~ 6o 111 1 ~~. 14~ 51 111 1 J.4.1 13~ 63 113 1 ~ 28 16 6o 102 1 ~~ 161 64 12 1 ~ 163 6; 113 1 26 ~~ g9 112 1 151 27 63 13 1 lb2 ~~ 1~5 6~ 123 1 152 1 0 12 
1 1b2 28 191 ~2 132 1 163 ~~ 1~5 132 1 152 1 b 66 113 
1 lb2 28 221 66 121 
1 163 32 184 70 122 


























































DISTRIBUTION OF LOW TERMINAL PITCH FOR MALES 
OF MIXED ENDO-MESOMORPHIO BIOTYPE 
BODY TYPE SHOUIJ)ER TEETH .AGE BEIGHT HIP 
2 13 26 ~ 58 10 2 iRi 24 bO 93 2 24 ~~ 6o 103 2 121 22 56 93 
2 133 21 135 eO 93 
2 iRi ~~ 151 60 101 2 
ig6 
60 103 
2 141 28 61 111 
2 ffi ~~ 11'] 64 103 2 1ij. ~ 121 2 122 ~4 134 92 2 133 M~ 101 2 133 ~~ ~K 103 2 15 15~r 12 
2 131 27 1514- ~~ 11 2 132 20 1b2 101 
2 133 24 137 bO 102 
2 15 23 151 ~g 111 2 1b1 29 19.5 121 
2 ~i 27 1b4 ~7 102 2 ~A 17 6~ 111 2 M2 hl~ 102 2 26 
g1 
101 
2 ~~ 26 150 103 2 21 ial ~4 111 2 28 5 113 
2 121 ~~ 151 ~6 101 2 152 1~9 111 2 15 26 i64 66 l2 2 151 28 65 112 
2 151 ~~ 197 ~~ 113 2 1b 190 122 
2 153 28 176 70 111 
2 1b 28 175 z4 123 2 163 ~~ 200 6~ 132 2 163 189 M1 2 163 28 1~7 ~ 2 163 28 1 0 123 2 163 ~~ 182 123 2 15 200 68 122 
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DISTRIBUTION OF LOW TERMINAL PITCH FOR MALES 
OF MIXED ENDO-ECTOMORPHIC.BIOTYPE 
BODY TYPE SHOULDER TEETH AGE EEIGHT HIP 
3 133 23 148 t1 102 3 iR-3 27 ru 102 3 ~~ 6o 112 3 ffi 121 ~7 93 3 28 151 6~ 111 3 iR 28 118 102 3 ~~ 1 2 64 101 3 141 179 ~2 12 3 143 28 175 103 
3 132 ~1 193 58 112 3 153 170 b2 111 
3 161 28 1~1 66 123 
























DISTRIBUTION OF LOW TERMINAL PITCH FOR MALES 
OF MIXED MESO-ENDOMORPHIC BIOTYPE 
BODY TYPE SHOULDER TEETH AGE HEIGHT HIP 
tt 141 ~~ 182 62 102 15 203 65 13 
tt 152 ~~ 186 1~ 113 161 194 121 
fr 163 28 202 69 112 171 28 211 69 121 










































DISTRIBUTION OF LOW TERMINAL PITCH FOR 
MALES OF PURE MESOMORPHIC BIOTYPE 
BODY TYPE SHOULDER TEETH AGE HEIGHT HIP 
5 133 24- 162. 59 93 
5 133 24 145 §~ 103 5 113 ~~ M~- 9 5 ~l bO 101 5 22 i4~ 5~ 102 5 141 28 58 103 5 1li.1 28 152 ~0 11 5 ~ 28 lb8 92 5 28 111 62 103 
5 153 28 1 3 67 12 
5 122 i~ it~ 57 93 5 131 55 9 
5 133 ~~ 147 g9 93 5 i[§ 175 6f 10 5 26 153 Ill 
5 ~~ 28 1~9 64 102 5 28 1 0 . zo 122 
5 ~3 28 l~'J ~~ 111 5 28 14 103 5 28 192 112 
5 171 28 192 fa 122 5 ~ ~~ lb9 93 5 201 zg 112 5 153 28 115 103 
5 lb 26 l 5 68 ll 
5 16 28 161 63 11 
5 16 28 194 65 103 
5 163 28 154- 67 112 
5 15 28 179 62 102 
5 151 28 1~3 65 11 
5 lb3 28 'l 3 69 113 

































TABLE XII (continued) 
PITCH. BODY TYPE SHOULDER TEETH AGE EEIGHT HIP WEIGHT 
8 5 16 28 1~3 77 111 165 8 5 16 28 1 9 7.0 12 170 8 5 17 30 213 69 11 175 
7 5 153 ~~ 183 1§ 112 142. 7 5 1b 165 10 127 
7 5 16 28 167 67 11 141 
7 5 16 28 191 ~I 121 171 7 5 16 28 203 112 ifr6 7 5 162 28 179 ~~ 11 z 5 17 28 194 112 171 5 143 28 17 66 101 128 6· 5 15 28 1~7 66 11 ifr5 6 5 151 28 1 0 ~1 122 6 5 152 28 16~ 112 12~ 6 5 152 28 18 69 112 ~~ 6 5 153 ~i 162 67 112 6 5 153 172 67 112 1 0 6 5 1b 28 205 71 121 185 6 5 162 31 199 zo 111 155 5 5 152 28 197 6~ 10 135 5 5 1b1 28 197 11 131 
5 5 163 31 211 70 113 1I8 
5 5 16 28 18 70 12 14 
fr 
5 17 28 195 1R 122 17~ 5 152 ~~ 157 11 13 5 1b 201 1~ 113 180 fr 5 161 28 182 112 136 5 162 28 198 67 112 150 
3 5 16 28 181 65 101 126 
3 5 161 28 18 70 12 164 



































DISTRIBUTION OF LOW TERMINAL PITCH FOR MALES 
OF MIXED MESO-ECTOMORPHIC BIOTYPE 
BODY TYPE SHOULDER TEETH AGE HEIGHT HIP 
6 14.1 ~~ ft~ 62 102 6 141 6o 101 6 14 28 1 7 62 92 6 151 28 150 64 12 
6 123 26 ~6 55 9 6 ili 24 58 92 6 27 ~§ bO 10 6 141 22 61 102 6 ifr§ 28 1 0 63 101 6 28 163 62 11 
6 132 26 165 63 92 6 133 25 ft§ 6o 92 6 hli ~~ 63 10 6 192 65 10 
6 ~1 28 179 65 11 6 24 159 63 92 6 131 ~~. 1bl 5~ 9 6 iE-2 . 163 9 6 24 158 to 92 
6 143 ~~ 159 63 101 6 15 1b3 61 101 
6 ial 28 rl2 66 111 6 ~~ 1 8 63 92 6 lik 116 62 102 6 ~~ 14 z~ 101 6 143 181 103 6 151 28 195 67 11 
6 i4~· 28 20~ 65 111 6 28 17 59 11 
6 15 28 176 ~~ 121 6 151 28 i~g 102 6 ~ 26 62 101 6 28 166 ~~ 101 6 152 20 1~1 102 6 152 ~~ 1 6 ~g 12 6 152 192 102 
6 153 28 194 66 111 































TABLE XIII (continued) 
PITCH BODY TYPE SHOUIDER TEETH AGE HEIGHT HIP WEIGHT 
'12 6 153 28 20~ 64 113 153 l2 6 1b2 30 18 ~~ 111 125 11 6 151 24 ~t 113 132 11 6 153 ~§ 64 102 125 11 6 1b 1~2 z1 121 ~~ 10 6 141 28 1 3 10 
10 6 151 ~~ 165 6~ 101 119 10 6 15.3 192 67 12 140 
10 6 1b 28 179 ~~ 111 139 10 6 16 28 195 111 135 
10 6 161 28 1~b 66 11 135 10 6 161 28 14 ~~ 113 15~ 9 6 M2 28 200 101 11. 9 6 ~~ 153 62 102 105 9 6 14 1~b 61' 10 102 
9 6 lli§ ~~ 1 8 67 103 119 9 6 19.2 61 102 110 
9 6 15 28 1b3 ~~ 102 118 9 6 151 26 172 10 148 
9 6 151 28 1~8 68 11 152 
9 6 151 28 1 1 68 1+ 134 
9 6 152 . 28 188 70 103 151 
9 6 152 29 16~ 67 11 135 
9 6 1b2 . 28 20 73 113 168 
~ 6 17 28 211 ~ 131 188 6 iRi 28 165 92 106 8 6 28 19.9 10 ~~ 8 6 ~ 28 1b{ 101 8 6 28 203 ~~ 112 ili6 8 6 151 27 170 111 
8 6 153 ~~ 1~8 67 103 135 8 6 153 1 0 ~~ 121 129 8 6 153 28 190 113 169 
8 6 152 28 198 ~~ 111 130 8 -6 15.3 28 199 111 if~ 8 6 1b 28 19, 68 122 8 6 16 ~§ 20 68 112 ~~ 8 6 161 192 70 12 
(continued on the following page} 
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TABLE XIII (continued} 
PITCH BODY TYPE SHOUIDER TEETH AGE HEIGHT HIP WEIGHT 
7 6 ~ 28 186 66 10 126 7 6 28 185 zo 103 125 7 6 151 28 180 111 iio 7 6 151 28 181 6~ 113 
7 6 151 28 1A1 71 103 
' 
7 6 152 28 1 3 71 12 
7 6 153 26 170 z~ 131 ~~ 7 6 153 28 178 11 7 6 153 29 191 13 13 1 7 6 153 31 213 6~ 113 J.H-8 7 6 16 ~~ 18€> 112 J.lj.o 7 6 16 188 70 113 154 
7 6 16 31 193 70 112 153 
7 6 161 28 200 zr 122 m 7 6 162 28 1~6 6 111 
1 6 1'63 ~z 1 8 l~ 12 lli9 6 15 178 101 122 
6 6 15 ~~ 1~4 62 101 105 6 6 15 1 0 z~ 103 itt~ 6 6 15 28 184 111 
6 6 15 28 195 ·65 103 131 
6 6 15 28 205 ~~ 103 150 6 6 152 28 182 103 12~ 6 6 152 28 18~ 68 111 13 6 6 152 28 18 66 103 118 
6 6 152 28 19.2 62 103 104 
6 6 1b 28 1b~ 67 12 149 6 6 161 28 18 ~0 121 175 6 6 161 28 190 9 103 137 6 6 162 32 234 Zi 121 159 
fr 
6 151 28 175 111 103 
6 153 28 200 1~ 112 155 6 i~3 28 205 103 130 fr 6 28 195 71 122 1~5 6 162. 28 1~9 zo 112 1 1 4 6 163 28 1 2 113 154 3 6 143 26 l6i 6§ 92 10 3 6 15 28 19 65 103 125 
3 6 152 28 19 69 122 175 
3 6 153 28 195 70 103 ~4 2 6 1f>3 28 192 zg 122 1 6 15 28 204 111 137 




































DISTRIBUTION OF LOW TERMINAL PITCH FOR MALES 
OF MIXED EOTO-MESOMORPHIO BIOTYPE 
BODY. TYPE SHOULDER TEETH AGE EEIGHT HIP 
7 13 21. llit 5~ ~3 7 122 25 ~8 7 13 20 ifrg 92 7 131 ~ 57 §i 7 112 iRO 52 7 12 2 14f bO 92 7 122 ~~ g6 93 7 13 159 9 
7 132 25 w g6 102 7 132 2~/ 9 93 
7 132 2 145 58 93 
7 121 20 133 §t 9 7 123 ~ llii 91 7 123 ti 10 7 131 25 101 
7 132 27 156 50 10 
7 133 22 157 ~9 103 7 iRi 28 1t>7 6i 93 7 24 154 101 7 122 21 ~0 51 9 7 122 21 '5t 91 7 13 22 ifrR 5 9 7 13 28 .~ 10 7 131 22 140 101 7 132 27 156 92 
7 133 22 ~3 61 103 7 122 28 ].a 58 93 7 13 24 59 91 
7 13 25 13~ gg 10 7 131 2b 15 10. 
7 i41 28 154 6o 92 7 28 1eo 61 102 
7 lij.l 28 155 61 103 





























PITCH BODY TYPE SHOULDER TEETH AGE HEIGHT HIP WEIGHT 
18 7 123 27 14l 5.8 93 91 18 7 13 ~ 15 63 93 99 18 7 13 ~~ 63 101 101 18 7 131 20 57 9 87 18 7 132 25 ~ ~9 101 110 18 7 ~3 28 5 102 106 18 7 ~ft ift~ 61 113 133 18 7 14 68 112 if~ 18 7 152 28 170 gg 12 17 7 13 26 ljO 102 100 
17 7 M~ 22 ll.j.7 6o 93 97 17 7 22 119 65 101 130 
17 7 141 ~i 141 g' 101 108 17 7 142 152 101 113 17 7 ~ 28 153 64 101 ihl 17 7 28 155 ~' 103 il 7 lli-3 27 164 103 104 7 M2 ~~ 16 61 93 91 16 7 169 62 10 116 
15 7 iR 25 169 62 91 100 15 7 25 151 gi 10 101 15 7 141 ~~ 158 102 lOft M 7 141 190 62 101 11 7 iRi ~~ 164 61 10 108 13 7 180 6o 102 119 
13 7 151 28 162 62 112 103 12 7 hl_3 28 ~~ 64 103 lOb 12 7 28 65 10 117 
12 7 141 28 172 63 103 112 11 7 itt§ 28 1~3 ~g 112 131 11 7 28 1 8 113 115 11 7 15 28 171 66 111 132 11 7 152 30 181 66 103 118 
(continued on the following page) 
TABLE XIV (continued) 
PITCH BODY TYPE SHOULDER TEETH AGE HEIGHT HIP WEIGHT-
10 7 ~3 28 183 68 102 125 10 7 28 172 64 103 118 10 7 15 26 16~ ~z 123 i46 10 7 15 28 ,1~ 11 10 7 15 28 1 1 63 112 1~4 9 7 13 26 1~4 61 92 9 7 i4i 28 1 1 ~~ 93 107 9 7 2j 164 111 l47-
9 7 15 ~~ itg 6o 11 125 9 7 15 67 11 i47 9 7 15 28 173 z~ 111 5 ~ 7 i4 28 192 111 lij.o 7 28 196 ~~ 101 124 8 7 142 28 176 111 12~ 8 7 lli§ 28 1~0 ~it 113 13 8 7 28 14 11 128 8 7 lli§ 28 187 z~ 111 135 8 7 28 200 103 135 8 7 15 28 123 z~ 111 155 8 7 151 28 1b9 111 132 8 7 151 28 1~0 ll 111 1b0 8 7 151 28 1 6 113 135 8 7 151 28 19~ 102 112 8 7 152 28 17 61 113 118 8 7 1b 28 110 68 103 130 
7 7 itt 28 1 5 67 11 116 7 7 28 17.9 ~g 101 112 7 7 llj.2 ~~ 16§ 103 106 7 7 ~ 19 1~ 111 135 7 7 28 200 101 125 
7 7 fu3 28 159 64 101 111 7 7 14§ 28 192 71 12 ~~ 7 7 28 201 74 112 
{continued on the following page) 
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TABLE XIV (continued) 
PITCH BODY TYPE SHOULDER TEETH AGE HEIGHT HIP WEIGHT 
7 7 15 28 170 67 113 164 
7 7 15 28 1~1 69 121 145 
7 7 15 28 1 8 1~ 113 i4§ 7 7 151: 28 208 11 
7 7 153 28 192 70 12 132 
~ 7 1b2 28 19~ 1~ 113 157 7 141 28 17 111 121 6 7 ·~ 28 176 68 111 125 6 7 28 190 68 102 12b 6 7 ift3 ~~ 111 68 102 128 6 7 14§ 1 5 ~~ 102 i4~ 6 7 28 22~ 103 6 7 15 28 16 64 12 ~4 6 7 15 28 188 67 111 6 7 152 28 186 70 113 155 6 7 1:52 28 187 71 12 ~6 6 7 15.3 28 181 zo 112 6 7 lb1 28 19 121 4 6 7 162 ~~ 204 61 13 162 5 7 iW 1~2 68 102 iR~ 5 7 28 1 9 66 101 
5 7 15 28 169 67 101 ~~ 5 7 151 28 199 69 103 
5 7 151 30 212 65 103 119 
5 7 161 28 20~ 71 122 153 
tt 
7 161 28 20 1~ 123 170 7 15 ~~ 191 12 126 7 151 1b6 67 111 129 





































DISTRIBUTION OF LOW TERMINAL PITCH FOR 
MALES OF PURE ECTOMORPHIC BIOTYPE 
BODY TYPE SHOULDER TEETH AGE HEIGHT HIP 
8 122 25 143 5t 91 8 12 22 iR§ ~6 9 8 132 24 92 
8 122 i~ 133 52 9 8 13 ill 55 91 8 ... 132 18 §g A~ 8 ~1 28 iR~ 8 121 28 57 ~; 8 121 28 148 §fr 8 122 24 M~ 83 8 122 24 ~4 83 8 121 20 M~ 82 8 121 20 55 91 8 121 24 M5 55 92 8 133 ~~ 0 b1 92 8 M§ 175 63 103 8 28 ~7 62 103 8 122 28 1 0 64 102 
8 123 24 129 57 92 8 123 27 163 59 9 8 13. 19 142 57 91 8 13 27 ~4 55 91 8 13 ~~ g6 91 8 13 151 92 
8 132 ~ 126 58 101 8 112 11~ 58 92 8 122 24 13 59 91 
8 13 24 i41 59 93 8 132 ~.~ 0 bO 93 8 132 175 g·~ 9 8 133 ~~ 171 11 8 ig3 156 g9 93 8 28 1~8 6~ 102 8 141 28. 1 8 101 



























TABLE XV (continued) 
PITCH BODY TYPE SHOULDER TEETH AGE HEIGHT HIP WEIGHT 
17 8 12 24 135 57 8 66 
17 8 121 20 iRt ;4 81 80 17 8 121 26 83 6~ 17 8 123 19 itt~ ~6 92 ~0 17 8 123 22 91 
17 8 123 ~ 150 58 9 ~~ 17 8 M3 102 ~i 91 i~ 8 23 ili~ J.el 98 8 123 27 56 9 78 16 8 131 22 1~3 o1 92 90 16 8 13 27 1 3 6o 10 113 
16 8 131 25 173 66 91 9b 
16 8 132 ~~ 17b. 6o 101 96 16 8 132 15.~ 61 11 104 16 8 ie_3 24 1b lg 112 134 16 8 22 15.1 101 111. 
16 8 lli 28 1o~ ~ 91 . 117 16 8 28 il3 10 104 16 8 143 26 69 102 10 
~ 8 13 21 127 5b 9 ~~ 8 121 ~t 121 56 91 lli 8 131 154 b1 91 78 8 iE-1 28 1b g~ 10 75 itt 8 25 1l4- 103 113 8 14 2b ~~ 61 12 110 13 8 123 26 g~ 93 98 12 8 131 22 171 10 94 
12 8 iRi 28 190 67 102 110 12 8 26 1~2 61 10 lOt 12 8 142 27 1 7 66 111 10 12 8 iai 30 180 l~ 12 148 11 8 28 185 101 100 
11 8 ~ 28 200 63 112 122 11 8 28 16~ 67 111 138 11 8 15 28 20 67 111 125 
11 7 152. 28 188 63 111 123 
(continued on the following page) 
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TABLE XV (continued) 
' 
PITCH BODY TYPE SHOULDER TEETH .AGE EEIGHT HIP WEIGHT 
10 8 131 28 173 69 102 105 10 8 132 26 175 65 92 103 10 8 132 28 176 63 102 102 
10 8 iE_3 ~~ 179 6·1 92 94 10 8 1~1 66 102 111 10 8 143 28 iag 67 111 122 10 8 . 15 28 12 102 130 10 8 ~ 28 191 6f 112 125 9 8 ~~ 1~6 103 95 9 8 15 i7~ 1~ 112 155 ~ 8 m 28 103 110 8 28 19.2 67 11 130 8 8 143 28 166 6~ 111 102 8 8 151 28 175 ·6 11 138 
8 8 151 28 175 6-8 11 13H 
8 8 151 28 192 66 103 126 
7 8 ii3 28 168 63 10 98 7 8 28 17'] 66 112 125 
7 8 142 28 1~4 1~ 111 130 7 8 143 28 1 5 103 118 
7 8 143 28 203 69 11 122 
1 8 ill 28 1~b 1~ 113 142 8 28 l 2 103 1oz 
·6 8 
.142 28 201 66 11. 12 6 8 15 28 1~3 70 11 ~~ 6 8 151 28 1 b 72 11 
6 8 152 28 186 Z§ 112 135 
·R 8 ~ 28 180 11 100 8 28 215 67 11 122 
4 8 143 28 191 70 111 144 
CHAPTER V 
SUMMARY, CONCID'SIONS, AND RECOMMENDATIONS 
It was the purpose of thif! ~tudy to establish a 
basis for d~termining norms, means, and ~xtremes of v~ice 
range, as well as for ascertaining tbe expected incidence 
and degree of mutation fro.m a simple voice test and fro.m 
material readily available from existing school health 
. -
department records. The derivation of such norms was to be 
accomplished through the measurement of height, weight, 
dentition, hip and shoulder breadth, actual voice range, 
and through the classification of body type of nine 
hundred and seven school children between the ages of 
eleven and eighteen years. 
Numerous observations have been made concerning tbe 
rate and progress of vocal range development, but aside from 
several studies which dealt primarily witb the voice as an 
organ of speech, and thus lacked specific and detailed 
reference to actual pitch range in musical terms, few have 
been made wbicb ~rovided some basic hypotheses upon which to 
build this study. These few agreed that: (l) tbe voice did 
change, (2) tbe pitch did deepen progressively, (3) the 
deepening of ·the voice corresponded in some degree with the 
appearance of the secondary sex characters, C4l tbe 
--~---------------------------------------
appearance of the second molars coincides with the 
appearance of the other secondary sex characters, (5} the 
deepening of the voice was related to the somatic and the 
endocrine development of the adolescent, (6) skeletal 
development probably correlated most highly with vocal 
growth of the variable factors affecting growth, 
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( 7) a n cross-sectional" study could produce accurate tables 
for predictive purposes, (8) the ninety-five per cent point 
of attainment of mature height was an accurate level at 
which to build predictive devices, (9} this ninety-five per 
cent maturity point was attained at 12.5 years for girls and 
at 14•7 years for boys, (10} most voice 11 change" occurred 
coincident with the development of the facial hair.in boys 
and the development of the mammary glands in girl~, and, 
(11} differing biotypes mature at differing rates. 
With these factors in mind, a study was undertaken 
which would attempt to assess these variables in an 
unselected sampling of large enough size to have some 
statistical validity, and from them to build a series of 
tables showing vocal growth as it related to the other items 
under consideration; tables which could serve a future 
predictive function, in that it would be conceivable to 
locate a particular subject on the table by the physical 
characters evidenced and thus deter.mine the possible limits 
of his vocal range. 
I. SUMMARY: 
From the data which were obtained and from the 
resultant patterns which were produced by this data 1 the 
' -
following conclusions may be drawn: 
1. Both before and after the onset of puberty, as 
age incr~ases, the voice pitch lowers. 
2. As overall size of body structure increases, 
voice ra~ge lowers. 
3· Within each distinct biotype gro~ping, the larger 
subjects_exhibit the lowest-pitched voices. 
4• In general, the more muscular biotypes have lower 
voice ra~es at every age level than do the less muscular 
biotypes~ 
5· As shoulder breadth increases at every age level, 
voice pi~ch range lowers. 
6. BefOre age fifteen years and four months 1 the 
developmental patterns are less·clearly disce~nable than 
from age_fifteen years and four months onward. 
7• Only three of the total number of 517 of the males 
tested showed indications of pubertw and a pre-pubertal 
voice range. 
> • 
8. The distribution of low terminal pitch for both 
the females and the ma~es centered around the F-sharp of 
their respective ranges with the highest incidence of low 
ter.minal.pitch in each set of cases occurring on F-sharp 
directly~ 
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9· Of the entire 907 subjects tested, only four were 
considered unclassifiable as to pitch range. 
10. During the test, a number of cases considered 
large enough to be of significance produced isolated 
overtones in addition to their normal voice range. 
11. The high ter.minal pitch of voice range was, in 
all classifiable cases, related to the low ter.minal pitch 
in that both were overtones of a harmonic series built upo~ 
a fundamental tone one octave below the low terminal pitch. 
12. Ther~ appeared to be more than a casual 
relationship between the attitude of the interviewee toward 
singing and the extent of his voice range. 
13. In a striki~g number of instances, the first 
child in a f~ily of more than three children evidenced a 
restricted voice range. 
14• There seemed to be cause for further 
investigation into the repeated occurrence of_wide range in 
subjects who, through theirmedic~l histories, evidenced 
sensitive upper-respiratory areas. 
15. There also appeared to be an equally defensible 
parallel between those subjects who had experienced the 
least occurrence of childhood disease and upper-respiratory 
infection and evidences of restricted range. 
II. CONCLUSIONS 
Preliminary to the 184 month age grouping, there was 
considerably less consistency in the overall pattern of 
vocal range growth than from the 184 month age onward. 
However, those,males who were more fully developed than 
their peers in· height, shoulder breadth, and number of 
erupted permanent teeth, exhibited appreciably lower voice 
ranges than ~he remainder of the males within the same 
age grouping.l Of the males in age group 184 and over, 
only three of this series produced low terminal pitches 
equivalent to the average low terminal pitch of the 
females. Two of these three were small, light in weight, 
and narrow of shoulder and hip; whereas the third was 
short and very heavy as compared to his_ pe~rs. 
Of' the entire number of' 907 subjects tested, only 
four were considered unclassifiable regarding the low · 
terminal point of their pi~ch ranges; three of' these were 
males and one was a female. The female subject suffered 
from chronic laryngitis and was unable to produce any sort 
1infra, pp. 125 et ~· 
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o'£ sustained tone which could be analysed as to speci'£ic 
pitch. The three male.subjects represented an age span o'£ 
'£rom_ ~ to 168 months# or '£rom ages twelve to '£ourteen 
years. This age span corresponds to the incidence o'£ 
hoarseness in male adolescents reported by Curry.2 
While they could produce isolated_tones# there was no 
pattern observable in their order, and only in one instance 
were anything app~oximating consecutive half-tones produced. 
In general# the boys with the lowest low ter.minal 
pitch in any age group were those who were taller and bad 
broader shoulders than their peers. Where two males who 
produced the identical low terminal pitch were also 
identical in shoulder breadth# it was '£ound that the 
remaining measurements aleo corresponded c~osely. Within 
each distinct biotype grouping# those males who produced the 
same low ter.minal pitch evidenced a pat.tern of relat~onship 
of height to shoulder breadth w~ch was quite.marked. 
Tables VIII through XV# on pages 47 tbrough62, also give an 
indication of this trend. Hip width and w.eight# although 
they follow the same curves in outline# seemed to correlate 
less closely to range with the exception that, given all 
2E. Thayer Curry, nHoarseness and Voice Change in 
Male Adolescents," Journal of Speech-Hearing Disorders# 
14:23-5# 1949· --
other factors equal save weight, the heavier boy produced a 
higher low ter.minal pitch than his counterpart who d~ffered 
from him. only to the extent that his weight was less. 
As a rule, the boys of the pure endomorphic type or 
of the mixed types with some endomorphic characters who , 
exhibited signs of greater weight than the others in any 
one age grouping had voices of a somewhat higher pitch. 
The low terminal pitch range for the males was 
distributed in a normal curve centered around the F-sharp 
directly below the bass clef, with F-sharp serving as the 
. ~ . . ~ . . - . 
focal, or highest point of the curve. Of the fi~ty-fo~r 
males capable of producing this tone as their low terminal 
pitch, the average age was fifteen years and six months. 
Only one boy in this group was appreciably younger t~an tbe 
rest, and his age was thirteen years and four months. 
Of more than passing interest was the unmistakable 
arrangement of the data in such a fashion that the range 
' distribution for the females regarding low terminal pitch 
dupli~ated that which has been previously described for the 
males. The only difference between the two seemed to be 
that the curve of distribution of low ter.minal pitch was 
one octave higher than that which was described by the data 
concerning the males. 
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Of the females in the series, 294# or seventy per 
cent, of the 391 tested showed visible signs of pubescence. 
Sixty-five per cent, or 336, of the 517 males evidenced 
indications of somatic development reaching the pubescent 
stage. In almost every case, the appearance of the second 
molars, in accord with that which was discovered by Cattel, 
seemed to coincide with the remarkability of the indications 
of puberty employed in this study.3 In this regard, the 
number of cases where a pubertal voice was delineated but 
where the subject had not acquired more than twenty-four 
permanent teeth was small enough to be considered 
negligible. 
It was apparent to the examiner that each biotype 
within specific age ranges gravitated toward definite.pitch 
centers for the low ter.minal point of the pitch range. 
Apparent too, was the circumstance that two physical factors 
seemed to have some influence upon the extent of the voice 
range; n~ely, muscular development and_ the ratio of weight 
to height. The more muscular types, most generally, were 
capable of producing tone~.over a_wider range than their 
less muscular counterparts. Also, the subjects whose 
weights were greater than those with whom they shared other 
3supra, PP• 12 
common measurements were capable of producing a more 
extended range than those whose weight ratio was smaller. 
It was considered more than coincidental that, in 
. .. 
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repeated analyses of the voice range recordings, certain 
seemingly random and .uncontrolled high sounds completely 
out of the normal range of the voice were produced by 
numerous subjects and seemed, at a casual hearing, to have 
little pitch.re~ationship to.the actual singing range of 
the interviewee. These were, on the contrary, related to 
the voice range, in that they could be identified as 
harmonic overtones of the lowest vocal sound which the 
subject had produced for the recording. 
In this same area of consideration, it was perceived 
that, with but a relatively few exceptions, the highest 
note that a subject wa~ able to produce related directly to 
his low terminal pitch. This tone, which marked the upper 
extreme of the voice range, occurred as the second, third, 
. .. ' 
fourth, fifth, or sixth overtone of a harmonic series built 
upon a fundamental tone one octave below the lowest tone 
each subject pro~uced. In one case, a female subject 
produced a normal singing range as compared t? the other 
cases, but differed to the extent that she also was able 
to produce a single "pedal toneu a perfect fourth below her 
lowest note, or a possible second overtone in a harmonic 
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series built upon a tone two octaves below her lowest note. 
The extent of vocal range seemed to depend on 
several factors, no~ all of which had a purely physiological 
basis. In the main, the cases that represented the pure 
biotypes were able to produce an appreciably wider expanse 
of tones than were the cases that represented the mixed 
biotypes. One boy, a pure mesomorph whose measurements 
. . 
were: 195 months, 28 teeth, 17 inch shoulder breadth, l2 and 
. . 
one half inch hip breadth, 73 inch height, 175 pound weight, 
who exhibited an intelligence quotient of 115 and an 
extremely positive attitude toward singing, was able to 
produce forty-two of the total possible forty-nin~ 
consecutive chromatic pitches used in these tests. His 
primary range ran from the E below the bass staff to the 
B directly below nMiddle C/1 which, incidentally, is in the 
11 En harmonic series, and then shifted into a secondary 
. . 
range to the E above n:Middle c;;u From this point, a shift 
was observed into a tertiary range of seventeen consecutive 
semi-tones whose top tone was the A-sharp above the treble. 
staff, or one semi-to~e short of three octaves and a fifth. 
Only one boy, a mixed type of meso-ectomorphic 
character, was ab~e to produce a single tone for purposes 
of identification. Of particular_ ;nterest are three 
factors: 1. his age was 184 months, the point considered in 
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this study to represent the line of demarcation between the 
priltlarily pre-pubescent and the primarily pubescent voice, 
2. he displayed a negative attitude toward singing as well 
as a generally repressed manner during the interview, and, 
3· he was the first child of four in his family. This last 
factor emerged as one worthy of further consideration quite 
early in the course of this study, even though it was not 
intended that it should have any direc~ bearing upon the 
pursu~t of this particular undertaking. ~owever, it is 
deserving of note here that the ob~erver could not help but 
remark the :frequency with which the coincidence of 
restricted vocal range occurred where t~e subject was the 
first child of more than three children. It was all the 
more apparent when the additional consideration was kept in 
mind ~oncerning the type o~ dwelling in which the subject 
lived. In nearly all cases where there was an incidence of 
restricted range for the first child ~f a la~ge family, the 
family resided in a multiple dwelling, which, for purposes 
. . . 
of economic analysis in this stud~, represented the lower 
economic grouping of those tested. 
By far the most commonly occurring restricted ranges 
encompassed eight semi-tones, or the interval of a perfect 
fifth. Of extreme interest was the fact that there 
occurred no restricted ranges wbe re the extent of the range 
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was more than eight, but less than thirteen semi-tones. 
The next classifiable.grouping happened to be able to 
produce thirteen semi-tones, or one octave; this was relt by 
the observer to be or much more co~sequence than could be 
explained as mere chance happening. The range which was 
most orten remarked comprised twenty ~onsecutive semi-tones, 
or a range of an octave-and-one-rifth. Of almost equal 
incidence w!th this grouping was the grouping which 
displayed a range or twenty-three consecutive semi-~ones, 
or a range extent of one octave and a minor seventh. or 
noteworthy interest was the circumstance that .~each or these 
range classifications had for its upper extreme one or the 
tones in the harmonic series of the tone one octave below 
the lowest pitch produced in the interview. or seeming 
importance too was the element of a somewhat less than 
positive atti~ude toward singing wh~ch w~s expressed b!. 
those subjects w.ho exhibited the most restricted ranges. 
~· . -
The one repeated exception to ~his appeared in tbe cases 
where a child whose test scores showed an intelligence 
quotient of less than 90 and re~orded a positive attitude 
toward singing in the interview. This juxtap~sition of 
low intelligence test score, restricted range, and positive 
attitude toward singing was frequent eno~gh to deserve more 
than the passing mention which the limits of this study allow. 
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III. RECOMMENDATIONS 
Recommendations for present application. In the 
teaching of music in schools 1 far too little has been known 
concerning precisely what the expected potentialities of the 
child and adolescent voice were, particularly with regard to 
range. The findings of this study would seem to indicate 
that rather than have all children be expected to sing 
within the same range at any specified grade level, 
allowances must be made for individual differences in ~ody 
type as well as for the variants in rate of maturation. 
Not only does it seem of importance to this analyst that the 
nor.ms of vocal growth be recognized by the teacher of vocal 
music, but also, and perhaps even more vital to the success 
of the total music program, the teacher should be 
cognizant of the wide range of expected, nor.mal variants 
which may appear in any classroom situation and cannot be 
denied or ignored. 
If one is to consider the information reportes in 
this work to be of more than passing value, it must then be 
recognized that the seemingly mature voice which occurs 
before the age of fifteen year~ and four months is the 
exception rather than the rule. This might well mean the 
necessity of a thoroughgoing reconsideration of the music 
used at the secondary school level; for in the present 
academic arrangement, very few children begin.grade ten who 
are older than fifteen years and a few months. 
The results of the research undertaken in this work 
would also seem to have application in such matters as the 
training of young voices for boys• choirs. It would seem 
that the pure biotypes would provide better risks to the 
choirmaster who is concerned with the. prohlem of training 
voices only to be faced with their loss to his choir when 
the voice limits prevent the boy from singing within the 
compass.of any one voice part with an appreciable measure of 
success. It can be reasonably expected that the pure 
endomorph will retain the high range longer. than any other 
biotype, while the boys who display mixtures of the meso-
morphic characters will, in a~l probability, begin to show 
signs of lowered range sooner. 
Perhaps of even greater significance to the teacher 
of vocal music is the observation that the pure mesomorphic 
boys seemed to have the ability to produce a wider range of 
. - - ··-. 
notes than any of the othe~ groupings. If boys who are of 
this general body t~e classification could be encouraged 
to sing, there would,. very possibly, be less of a problem 
for the teacher in having male voi~es that could reach the 
upper.most tones in any voice range. 
It would seem, if one considers the results of this 
investigation, that expecting a mature voice from a boy or 
girl who does not display the pubescent indications as 
outlined1 namely1 facial hair for the boys and the 
development of the mammary glands for the girls, would be 
patently unrealistic and unsupportable by the statistical 
evidence which has been reported~ One may also expect, 
based upon the findings contained in thi~ report, that the 
voice will continue its gradually deepening course during 
the time that the adolescent remains in secondary school; 
for the weight of evidence uncovered in this work 
established quite definitely that the l~west voice ranges 
were produced by the oldest adolescents. The "leveling-
off" process is probably not completed for the vast 
majority of cases during the secondary school years. 
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If one can rely upon the hypothesis that the upper 
extreme of the voice range is dictated by one of the 
overtones in the harmonic series related to the lower 
extreme, it might well mean that the cases who gave evidence 
of a restricted range did so principally because of a 
simple lack of understanding of the.manipulation of the 
musculature of the laryngeal region. This area is one that 
must have further research and exper~entation, but perhaps 
some informal experimentation of a judicious nature might 
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lead to a further and vastly more valuable study concerning 
the mechanism of' the voice and its relation to the total 
personality. 
Many choral directors have discovered, usually by 
accident, that the key of' F-~barp major lends itself' most 
admirably to singing in tune. Based on the preponderance 
of case numbers in this study whose low ter.minal pitch 
appeared to be F-sharp, coupled with the distinct 
possibility that the harmonic series plays a definite part 
in the production of the voice, the expanded use of' the key 
of' F-sharp mig~t be worthy of' investigation by the teacher 
of' vocal music. The relationship of' the keys of'. B major and 
C-sharp major might also be examined with profit. 
·There are, in the literature relative to music 
education, numerous and repeated references to the 
relationship between a history of' upper-resp~ratory illness 
and restricted or uncertain voice production. If' one were 
to discard the cases of recurrent adenoids, it may well 
happen that, judging from the findings of this research, 
those persons who have a tendency toward hypersensitive 
upper-respiratory areas may, probably because of their 
heightened condition of' sensitivity, be more than ordinarily 
aware of sounds ~nd also be more than ordinarily capable of 
reproducing them. This area, too, appears to be one where 
much inter~sting and fruitful investigation could be 
undertaken. 
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Recommendations for additional research. Since this 
study ~as, of necessity, pr~arily one of an exploratory 
nature, and since its author, of all people, having been 
so closely connected with its progress, realised that it 
could but serve as a beginning for other studies, the 
following recommendations must be made for the benefit of 
those who may at some time use this work as their poi~t of 
debarkation from which to launch further explorations. 
It was felt that there was pressing need for an 
inquiry into the further relationship of bod~ type to the 
growth and development of the voice; that is, one that 
would attempt to accomplish through use of a longitudinal 
study what has been examined in this work through the use of 
"cross-sectiona~' approaches demanded by limitations of 
time and finance imposed upon the research. Having wnassed 
the great quantities of information concerning the cases 
used in this study, how~ver, it is hoped that a 
longitudinal study may be undertaken as a result of the 
the conclusions recorded herewith. 
There seems to be great need, judging from the 
present state of vocal music at the secondary school level, 
and from the large number of subjects in this study who 
Bo 
exhibited limited vocal ranges conjunctly. with a less than 
positive attitude to!ard singing# to investigate the 
possible relationships that these two factors hold to each 
other 1 .and moreover 1 which one is the cause and which the 
effect. Is a negative attitude toward singing, in fact 1 a 
result of some physiological character1 or is the negative 
. . 
attitude really the reason for restricted range? 
Along with what has been mentioned in the preceeding 
paragraph# it was felt that perhaps the most rewarding 
possibility for fUrther study and research, certainly one 
that might have benefit to other areas as well as to music 1 
would be the inquiry into the whole psychology of the 
singing voice and its possibiliyy as a guide to the 
manifestations of personality. This observation occurred 
during the course of the study, particularly as a result of 
the more than coincidental relationship between those 
·subjects who were the first siblings in a large family and 
who 1 almost without exception, exhibited a negative 
attitude toward music as well as a restricted voice range. 
There would appear to be more than a surface connection 
between these factors which is worthy of the attention of 
some future researcher. 
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Finally, it became increasingly apparent that one 
recommendation of undeniable importance which might be 
offered to those who may be pursuing further investigations 
as a result of this or similar works, would be the 
unqualified endorsement of the scientific method as the 
only certain and worthwhile system to employ. This 
approach served throughout the course of the research and 
its resultant deliberations and conclusions as motivation, 
control, and delineation, each at the proper time. 
''. -.. ·.-~ -·----
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APPENDIX A· 
A listing of cases by serial number in order of 







* 296 1 *' 314 1 
* 476 1 
* 488 1 
* 6 
86 1 
* 2 498 1 
* 2 
.24 1 
* 70 1 
* 134 1 
* 175 1 
* 259 .1 
* 271 1 
* 283 1 
* 286 1 
·* 495 1 
* 9 
9 1 
* 4 15 1 
* 27 1 
* 31 1 
* 55 1 
* 61 1 
* 76 1 
* 92 1 
* 97 1 
* 311 1 
* 315 1 
* 380 1 
* 479 1 
* 487 1 
* 496 1 
* 499 1 
* 504 1 
* 17 
11 1 
* 5 17 1 
* 18 1 
* 21 1 
* 52 1 
* 80 1 
* 81 1 
* 101 1 
* 132 1 
* 138 1 
* 270 1 
* 301 1 
* 484 1 
* 
93 
491 1 -~~ 
494 1 






* 19 1 
* 28 1 
* 35 1 
* 36 1 
* 40 1 
* 41 1 
* 48 1 
* 51 1 
* 63 1 
* 79 1 
82 1 
* 87 1 
* 103 1 
* 108 1 
* 109 1 
* 110 1 
* 118 1 
* 139 1 
* 141 1 
* 142 1 
* 146 1 
* 154 1 
* 165 1 
* 167 1 
* 171 1 
* 192 1 
* 222 1 
* 280 1 
* 281 1 
* 288 1 
* 294 1 
* 297 1 
* 302 1 
* 303 1 
* 306 1 
* 359 1 
* 374 1 
* 492 1 
* 501 1 
* 508 1 
* 511 1 
* 512 1 
* 44 
1 1 
* 7 2 1 
* 7 1 
* 10 1 
* 23 1 
* 25 1 
* 
94 29 1 
* 30 1 
* 38 1 
* 43 1 
* 45 1 
* 46 1 
* 54 1 
* 64 1 
* 72 1 
* 73 1 
* 89 1 
* 90 1 
* 94 1 
* 95 1 
* 98 1 
* 100 1 
* 122 1 
* 130 1 
* 133 1 
* 135 1 
* 147 1 
* 161 1 
* 166 1 
* 169 1 
* 178 1 
* 184 1 
* 207 1 
* 24q 1 
* 256 1 
* 264. 1 
* 267 1 * 274 1 
* 275 1 
* 279 1 
* 291 1 
* 298 1 
* 299 1 
* 304 1 
* 378 1 
* 478 1 
* 481 1 
* 489 1 
* 490 1 
* 497 1 
* 500 1 
* 507 1 
* 509 1 
* 517 1 
* 54 
5 1 
* 8 20 1 
* 26 1 
* 33 1 
* 34 1 
* 39 1 
* 44 1 




* 53 1 
* 59 1 
* 65 1 
* 67 1 
* 68 1 
* 75 1 
* 85 1 
* 99 1 
* 102 1 
* 105 1 
* 124 1 
* 125 1 
* 131 1 
* 136 1 
* 140 1 
* 152 1 
* 153 .1 
* 155 1 
* 174 1 
* 179 1 
* 218 1 
* 221 1 
* 251 1 
* 253 1 
* 268 1 
* 305 1 
* 366 1 
* 475 1 
* 477 1 
* 493 1 
* 39 
4 1 
* 9 12 1 
* 32 1 
* 37 1 
* 56 1 
* 69 1 
* 71 1 
* 74 1 
* 93 1 
* 104 1 
* 119 1 
120 l 
* 123 1 
* 128 1 
* 145 1 
173 1 
* 189 1 
* 198 1 
* 219 1 
* 245 1 
* 260 1 
* 276 1 
* 290' 1 
* 293 1 




* 335 1 
* 358 1 
* 388 1 
* 469 1 
* 485 . 1 
* 486 1 




* 10. 58 1 
* 60 1 
88 1 
* 96 1 
* 106 1 
137 1 
* 157 1 
172 1 
·* 188 1 
* 196 1 
* 200. 1 
* 252 1 
* 254 1 
* 257 1 
265 1 
* 272 1 
* 277 1 
* 282 1 
* 284 1 
* 285 1 
* 307 1 
* 309 1 
* 361 1 
* 370 1 
* 483 1 
* 26 
77 1 
* 11 78 1 
* 112 1 
* 114 1 
* 129 1 
* 143 1 
* 247 1 
* 249 1 
* 266 1 
* 278 1 
* 308 1 
* 352 1 
* 407 1 
* 467 1 
* 474 1 








* 42 1 
* 49 1 
* 66 1 
* 113 1 
* 144 1 
* 216 1 
* 220 1 
* 263 1 
* 273 1 
* 292 1 
* 310 1 
* 342 1 
* 375 1 
* 381 1 
* 382 1 
* 18 
57 1 
* 13 91 1 
* 121 1 
* 126 1 
* 163 1 
* 168 1 
* 289 1 
* 369 1 
* 406 1 
* 427 1 
473 1 
* 1126 1 
* 1139 1 









* 313 1 
* 420 1 
* 449 1 
471 1 
513 1 
* 1010 1 
* 1096 1 
* 1111 1 















* 1047 1 
* 1129 1 
* 1132 1 
* 1138 1 
* 1140 1 
* 1141 1 
* 1150 1 
* 1156 1 
* 19 
1238 1 
* 1380 1 
2 




* 177 1 
* 183 1 
190 1 






* 269 1 
* 287 1 
* 324 1 
·351 1 
* 362 1 





* 400 1 
* 415 1 
* 425 1 
457 1 
* 458 1 
472 1 
* 516 1 




* 1013 1 
* 1015 1 
* 1039 1 
* 1052 1 
* 1072 1 
* 1098 1 
* 1103 1 
* 1130 1 
* 1145 1 
* 1194 1 
1206 1 
* 1209 1' 
* 1237 1 
* 1282 1 
* 1298 1 
* 1300 1 
* 1335 1 
* 49 
107 1 17 160 1 
* 181 1 
202 1 







* 323 1 
338 1 
* 372 1 
* 376 1 
* 377 1 












* 1021 1 
* 1022 .1 
* 1031 1 . 
* 1089 1 
* 1092 1 
* 1095 1 
* 1097 1 
* 1102 1 
* 1114 1 




* 1134 1 
* 1137 1 
* 1143 1 
* 1144 1 *· 1146 1 
* 1.147 1 
* 1155 1 
* 1169 1 
1186 1 
* 1195 1 
1196 '1 
* 1214 ·1 
* 1221 1 







* 1312 1 
* 1313 1 
* 1343 1 
62 





* 186 1 







* 330 1 
336 1 
* 340 1 
355 1 
* 357 1 
363 1 
* 365 1 
* 367 1 













* 1025 1 
* 1027 1 
* 1036 1 
* 1038 1 
* 1040 1. 
* 1042 1 
* 1045 1 
* 1048 1 
* 1049 1 
* 1059 1 
* 1066 1 *. 
1068 1 
* 1075 1 
* 1078 1 
* 1082 1 
* 1085 1 
* 1094 1 
* 1100 1 
* 1101 1 
* 1106 1 
1110 1 
* 1113 1 
* 1116 1 
* 1121 1 *· 1127 1 
* 1135 1 
* 1142 1 
* 1148 1 
* 1157 1 
* 1161 1 
* 1165 1 
* 1167 1 
* 1187 1 
* 1207 1 
* 1212 1 
* 1218 1 
* 1223 1 
* 1224 1 




* 1265 1 
1267 1 
1272 1 
* 1275 1 
1279 1 
* 1291 1 
* 1294 1 
* 1297 1 
* 1301 1 
1306 1 
* 1308 1 
* 1322 1 
* 1328 1 
1336 1 
1345 1 









187 1 19 203 1 
204 1 





* 331 1 
333 1 
334 1 






* 386 1 
390 1 











* 1002 1 
* 1007 1 
* 1008 1 
* 1011 1 
* 1014 1 
* 1020 1 
* 1030 1 
* 1032 1 
* 1035 1 
* 1043 1 




* 1054 1 :* 
1055 1 
* 1060 1 
* 1061 1 
* 1065 1 
* 1071 1 
* 1076 1 




* 1084 1 
* 1090 1 
* 1105 1 
* 1107 1 
* 1109 1 
* 1115 1 
* 1119 1 
* 1124 1 
* 1125 1 
* 1131 1 
* 1133 1 
* 1149 1 
* 1154 1 
* 1170 1 
* 1181 1 
1184 1 
1185 1 
* 1192 1 
1193 1 
* 1210 1 
* 1211 1 
* 1217 1 
* 1222 1 
* 1226 1 
* 1246 1 
1247 1 
* 1255 1 
* 1260 1 
* 1261 1 
* 1263 1 
* 1280 1 
* 1285 1 
1286 1 
1288 1 
* 1303 1 
* 1305 1 
* 1307 1 
* 1309 1 
* 1316 1 








* 1344 1 
1348 1 
* 1349 1 
1352 1 
* 1356 1 
1360 1 
1362 1 
* 1365 1 
1386 1 
* 1387 1 









* 319 1 
322 1 
* 326 1 

















* 1005 1 
* 1019 1 
* 1023 1 
* 1034 1 
* 1050 1 
* 1058 1 
* 1067 1 
* 1069 1 
* 1070 1 
* 1088 1 
* 1104 1 
* 1108 1 
* 1112 1 
* 1123 1 
* 1136 1 
* 1151 1 
* 1158 1 
* 1159 1 
* 1163 1 
* 1175 1. 




* 1191 1 
1201 1 
1205 1 
* 1215 1 
* 1216 1 
* 1230 1 
* 1232 1 






* 1257 1 
* 1268 1 
1271 1 
* 1273 1 
1276 1 
* 1277 1 
* 1289 1 
* 1295 1 
* 1299 1 
* 1311 1 
* 1314 1 
* 1319 1 
1324 1 
* 1325 1 
1329 1 
* 1333 1 
* 1339 1 
1342 1 






* 1383 1 
* 1391 1 
* 87 
170 1 21 
193 1 









* 383 1 
392 1 













* 1026 1 
* 1028 1 






* 1063 1 
* 1074 1 
* 1079 1 
* 1083 1 
* 1087 1 . 
* 1091 1 
* 1122 1 
* 1160 1 
* 1162 1 
* 1164 1 
* 1174 1 
* 1182 1 
* 1189 1 
* 1190 1 
1202 1 
* 1203 1 
* 1204 1 
* 1213 1 




* 1256 1 
* 1262 1 
* 1270 1 
1287 1 
* 1293 1 
1296 1 
* 1302 1 
* 1310 1 
1317 1 
* 1320 1 
1338 1 
1340 1 
* 1341 1 



























* 1033 1 
* 1046 1 
* 1062 1 
* 1081 .1 
* 1152 1 
* 1153 1 
* 1166 1 
1168 1 
* 1172 1 
* 1234 1 
1239 1 
* 1240 1 
* 1241 1 
1245 1 
* 1258 1 
* 1278 1 
1292 1 
* 1315 1 
* 1347 1 
1350 1 
* 1354 1 
* 39 









* 1018 1 
* 1041 1 
* 1064 1 
* 1093 1 
* 1099 1 
* 1118 1 
* 1208 1 
1220 1 
* 1231 1 
* 1242 1 

















* 1037 1 
* 1056 1 
* 1173 1 
* 1176 1 
* 1177 1 
* 1290 1 
* 1385 1 
11 
411 1 25 
1073 1 
* 1171 1 
* 1244 1 
* 1259 1 
* 1371 1 
* 1374 1 
7 
441 1 26 
1 
1179 1 28 
1 
1243 1 
* 29 1 
898 
APPENDIX B. 
Data for female subjects arranged serially by age 











Age in months 
Number of erupted permanent teeth 
Shoulder breadth, including the number of 
quarters of an inch 
Hip breadth 
Height to the nearest inch 
Weight to tbe nearest pound 
Biotype classification 
Rank in sibling order 
(ordered from left to right} 
Number of children in-family 
Grade in school (1 represents grade 6) 
Type of Dwelling 
Intelligence quotient 
Attitude toward singing 
111 
A B c D E F G H I 
122222222222 12'6 20 113 8,2 52 59 8 2 2225: 
12222222222222222 127 22. 122 83 53 66 8 2 2117L 
12222222222222222333333344444444 12·9 17 111 9 52 68 8 1 ?127~ 
1222222222222222233333333333333 129 19 12 83 57 86 8 2 2126~ 
12222222222223333 129 20 121 92 57 78 8 "4 4125~ 
1222222222222222222222222 130 25 141 11,1 58 119 2 2 2126] 
1222222222222222222222222 130 26 121 91 55 70 5 4 5116~ 
12222222222222222222222222222222 131 24 123 91 55 77 7 1 1126~ 
1222222222222 131 25 122 92 57 104 1 2 3126~ 
12222222222223333333 131 25 13 9 56 88 7 2 2114~ 
122222222222222333333 131 28 14 103 58 113 7 1 2124L 
12222222222222222333333 132 24 121 92 55 85 7 2 2124; 
1222222222222222222222222 132 25 131 11 59 106 2 1 2115~ 
122222222222222222222222222 132 28 133• 93 61 95 7 1 2225~ 
12222222222222222222 132 28 13.3 112 59 111 2 2 2125~ 
12222222222222222222 133 22 132 102 59 118 2 2 2124~ 
1222222233333 133 23 121 10 55 80 7 2 2125~ 
1222222222222222222222 133 26 122 10 60 79 8 3 3224:! 
12222222222222222222333333 134 24 123 10 54 80 7 1 1124L 
1222222222222222222 134 27 133 102 63 102 7 2 2224:! 
1222222222222222222233333 135 20 13 103 61 102 7 4 4215:: 
12222222222222222222222223333 136 20 14 111 56 122 1 2 2115~ 
12222222222222222 136 24 122 93 56 87 8 2 3125.£ 
122222222222222222223333333 136 25 122 9 54 81 3 2 2125~ 
1222222222222222222233333 136 28 132 101 61 102 8 1 2214.£ 
1222222222222222222 137 23 141 11 60 124 2 2 2124~ 
122222222 137 24 131 93 57 82 8 2 2113:: 
122222222222222 138 13 11 91 57 65 8 3 3124.£ 
1222222222222222222233333 138 19 121 83 55 76 8 1 2115~ 
1222222222222 138 21 13 92 56 83 8 1 2115] 
1222222222222 138 22 131 91 60 82 8 1 2125:: 
122222222222222222223333 138 25 123 93 55 85 6 1 2124~ 
1222222 138 25 133 92 60 119 6 2 2125l 
1222222222222222222233333 138 26 123 102 54 92 2 1 1126~ 
1222222222222222222222222 138 28 13 93 57 89 8 1 2128l 
12222222222222222222 139 22 122 93 56 73 7 4. 4217:: 
1222222222222222222222 139 23 133 101 58 99 6 4 4125~ 
12222222222222222233333 139 24 122 93 57 105 2 1 31162 
12222222222222222222222333333 139 24 14 102 58 100 8 3 3125~ 
122 5 139 24 14- 11" 58 117 1 1 2125:: 
122222222222223333333333 140 25 122 103 58 104 7 1 2125~ 
12222222222222222222 140 25 14 93 59 118 3 3 3125:: 
1222222222222222222~22222 140 28 13 92 56 65 8 2 2125:: 
12222222222222222222222222222 141 24 12 9 56 75 8 3 3215] 
122222222222223333333 141 27 14 11 59 121 1 4 41132 
12222222222222222 142 24 13 9 58 78 7 1 2225~ 
122222222222222222222222233 142 28 14 11 59 101 7 2 22272 
1222222222222222222222222 143 20 13 10 59 106 2 1 12242 
12222222222222222222333 ( 143 21 122 10 61 87 7 1 12152 
1222222222222222222222222222222 143 22 121 83 54 68 8 2 32252 
1222222222222222222222 143 24 13 9 60 79 8 2 22272 
1222222222222222222222 143 25 122 91 54 84 7 1 22153 
12222222222222222225555 143 25 123 10 59 79 8 4 42262 
12222222222222222222222222222222 143 28 132 103 59 105 2 4 42262 
12222222222222222222 5 144 21 13 11 59 99 7 2 3226q 
1222222222222222222222 144 21 14 101 61 112 6 1 21243 
12222222222222333 144 24 113 81 54 67 8 1 22263 
122 2 2 2 5 5 55 5 144 24 123 91 55 70 8 2 22252 
122222222222222222222 144 26 11.1 81 54 54 8 1 222'5.3 
112 
12222222222222222222333 144 26 13 101 54 97 7 1 4224~ 
1222222222222 5 144 26 14 101 58 93 6 2 3214~ 
1222222222222222233333333 144 28 123 93 57 88 8 1 2215~ 
122222222222222222222 144 28 13 10 59 105 7 4 4225~ 
122222222222222223333 145 24 131 111 59 _105 8 2 3216] 
122222222222222222222222 . 145 25 132 101 59 100 8 3 3216~ 
122222222222222222233 145 27 14 113 64 130 7 3 4323~ 
12222222222222222222222222222 145 28 132 103 59 135 I 2 2225~ 
122222222222222222223333333 145 28 14 101 59 117 2 2 3215~ 
1222222 5 146 20 143 11 62 110 5 1 2216~ 
12222222222222222222333 146 23 122 93 57 75 7 1 5226~ 
1222222222222 146 23 123 102 59 101 8 2 6224~ 
1222222222222222222222222 146 24 12 91 55 68 8 1 1214~ 
12222222222222222333333 146 24 123 10 55 72 8 3 5214~ 
122222222222222 146 26 123 101 57 101 7 2 3224~ 
12222222222222222222 146 26 133 101 57 96 8 1 2224~ 
122222222222222222222233333333333 146 28 122 91 55 71 7 2 2216~ 
1222222222222222~222222222222 146 28 133 101 60 99 8 2 2226~ 
12222222222222222233333 146 28 133 102 61 114 7 1 3226; 
1222222222222222222222222 146 28 14 102 62 106 8 1 2225] 
122222222222222222222222 147 20 122 92 59 72 8 1 4125; 
1222222222222 147 25 121 101 57 85 8 1 2225; 
1222222222222222233333 147 27 131 92 63 94 8 2 3224~ 
12222222222222222222 147 28 13 103 58 96 8 2 3223~ 
1222222222222222222233333333 148 24 121 9 59 91 7 2 3216~ 
12222222 2533333333 148 25 142 11 60 106 6 1 2226~ 
12222222222222222222 148 26 133 102 62 113 7 3 3226~ 
122222222222i2222222 148 28 133 102 63 106 7 1 52252 
12222222222222222222222222222222 148 28 141 11 60 144 1 1 12162 
1222222222222222222222 149 20 14 112 58 117 1 3 42142 
12222222222222223333333 149 28 12 11 57 111 1 1 3224~ 
12222222222222 149 28 132 102 58 98 7 2 21212 
12222222222222222222 5 5 149 28 132 11 55 98 2 2 2225~ 
12222222222222222222222 149 28 133 101 60 92 5 4 4215] 
1222222222222222222 5 149 28 143 122 62 156 1 2 2225~ 
1222222222222222222222 150 21 122 10 58 78 8 1 12172 
1222222222222222222222 150 25 11 82 50 49 8 2 22241 
12222222222222222222222223333 150 28 123 92 61 106 7 2 22162 
12222i2222222222222222222 150 28 131 112 60 130 2 3 3217] 
12222222222222222222222223333333 150 28 133 10 61 93 7 3 32162 
1222222222222222 150 28 142 11 65 142 6 1 3223:3 
1222222222222222222222333 150 28 142 111 64 142 6 1 32242 
1222222222222222222 151 23 133 10 61 93 8 3 72242 
12222222222222222 151 26 121 93 59 71 8 1 4225~ 
1222222 5 5 5 55 151 27 123 10 59 77 7 1 1225:3 
1222222222222222222222 5 151 27 142 102 66 101 8 3 33262 
1222222222222222222222 151 28 14 92 62 90 8 1 32263 
1222222222222222222222222222222 151 28 141 10 60 120 2 1 23261 
1222222222222333333333 151 28 151 121 63 175 1 2 32252 
12222 152 23 113 83 56 57 8 1 52223 
12222222222222222233 152 23 13 101 58 94 8 2 22252 
12222222222222 152 23 142 103 63 136 1 1 12141 
1222222222222~22222233333 152 24 13 92 59 103 8 2 22253 
122222222222222222222222233 152 25 132 11 59 96 8 3 32173 
12222222222222222333333333333333 152 27 121 83 54 64 8 2 23163 
122222222222222222222 152 27 152 112 64 161 1 3 32242 
12222222222223333333333333 152 28 132 10 59 94 7 1 12253 
12222222222222222222 152 28 133 112 59 117 3 2 22242 
1222222222222222222222222222222222222 152 28 143 11 63 130 7 2 33152 
113 
122222222222222222222222222222222 152 28 15 111 65 134 8 2 3226 
12222222222222222222222 153 22 123 92 58 80 8 3 3214, 
122222222222222222222223333 . 153 22 14 113 60 116 5 1 2325: 
1222222222222222222222 153 27 122 92 57 81 7 2 4213' 
122222222222222222222 153 27 131 10 59 77 8 2 2214: 
122222222222222222222222 153 2.7 14 102 62 109 8 2 2226: 
12222222222222222222 153 28 133 11 60 96 8 4 4215: 
122222222222222222222222233333 153 28 133 112 60 113 2 3 3225: 
1222222222222222233333333 153 28 15 103 61 129 6 2 2227: 
122222222222222233333 154 23 123 92 55 75 8 3 4215: 
1222222222222 154 24 131 103 61 110 8 2 4214: 
12222222222222222 154 26 123 9 58 69 8 3 3223: 
122222222222222222222 154 26 123 91 ·56 84 6 3 4122: 
122222222222 154 26 15 13 65 166 1 5 5225.1 
12222222222222222 154 28 133 10 63 114 8 2 2314: 
122222222 154 28 141 112 63 150 6 4 4224: 
1222222222222222 155 20 13 92 57 77 8 2 2213: 
12222222222222333333333 5 155 26 142 11 61 109 6 2 3214~ 
1222222222222222222222222 155 27 132 11 62 108 8 2 2224: 
1222222222222222222333333 215 155 27 14 11 62 123 7 3 3225: 
1222222222222222222222 155 28 131 10 60 81 8 1 2324: 
1222222222222222222 155 28 14 10 65 98 8 2 3327: 
1222222222222222222 155 28 143 10 61 108 6 2 2225: 
12222222222222222222 155 28 143 11 64 143 6 1 1224.1 
12222222222222222222 5 156 21 13 10 58 99 7 3 5316.1 
1222222222222 5 5 156 27 14 . 103 60 126 1 1 2224: 
122222222222222222222222222 156 28 13 10 58 94 5 1 3316: 
1222222222222222222222 156 28 131 102 58 102 8 2 3323: 
1222222222222222222222222 156 28 132 112 62 111 8 1 1213: 
1222222222222223333333333555444 156 28 14 93 59 95 6 3 3314: 
12222222222222222222 156 28 142 93 61 89 8 2 2123l 
122222222222222233333333 157 27 123 11 59 88 3 1 3325: 
12222222222222222222222222 157 27 14 11 62 128 7 2 2326: 
1222222222222222222223333 157 28 133 103 57 99 8 2 2216: 
122222222222222222222222233333333 157 28 14 102 62 121 7 4 4215: 
12222222222223333333 157 28 14 113 61 131 2 2 2316: 
12222222222222222222333 157 28 141 102 61 111 7 1 2322l 
122222222222222222223 157 28 143 112 61 131 2 1 2224: 
12222233 158 22 142 12 60 133 2 1 4224!. 
1222222222222222222222222 158 26 13 9i 57 94 6 2 2316:: 
1222222222222222224233 158 26 131 10 58 96 7 3 3324~ 
122222222222222222 158 26 15 11 64 111 7 2 2325: 
12222222222222222 158 27 13 10 58 107 7 1 2324.! 
1222222222222222222 5 55 5 5 158 27 142 111 62 110 7 2 2319~ 
12222222222222222222222222222222 158 28 123 103 58 98 8 2 2325~ 
122222222222222222222222222222 158 28 14 10 61 104 5 3 3316~ 
12222222222223333333333 158 28 141 11 62 117 7 3 3223:: 
1222222222 222 3 33 3 333.3.3 3 159 26 142 12 63 139 2 2 2316: 
122222222222222222222222 159 27 13 102 57 91 7 3 3314; 
12222222222222222222222 159 27 .133 10 61 110 5 1 2 3·2 5; 
12222222222222222222222 159 28 122 11 60 115 1 1 2121; 
1222222222222222222222222 159 28 132 102 62 129 3 1 2326:: 
122222 6666 159 28 14 103 61 lOB 8 2 2325:: 
1222222222222222222233333333 160 26 14 122 64 127 7 4 4322:: 
1222222222222222222222333 160 27 15 11 63 145 2 2 2326i 
1225333333 160 28 131· 10 59 91 8 3 4324~ 
12222222222222222 161 27 14 113 61 132 2 8 8325~ 
1222222222222223333 161 28 141 111 62 130 7 1 2314~ 
12222222222223333333333344444 161 28 142 102 64 119 5 1 1326i 
114 
122222222 161 28 143 11 63 124 6 2 2324~ 
5 1222222222222222 162 22 143 102 60 131 1 1 .3222Lj 
12222222222222222222222 162 28 131 91 61 89 7 2 23262 
12222222222223333333333 162 28 132 102 62 102 8 1 13142 
1222222222222222222222222 162 28 133 103 62 116 7 4 5224; 
12222222222222222222 162 28 141 111 61 114 3 2 33252 
12222222222222222 5 162 28 141 12 61 108 8 2 2326; 
1222222222222222222222 162 28 162 121 64 150 5 3 4324; 
1222222222222222222222222 163 21 143 113 63 120 5 1 13251 
12222222222222222222 163 28 131 11 60 121 2 2 33282 
1222222222222222222333333 163 28 14 102 61 1o1 6 1 23152 
1222222222222222 163 28 152 12 61 141 5 4 43151 
1222222222222222222222222 163 28 153 122 65 154 2 2 23162 
12222222222222222 164 27 13 10 68 121 7 1 34263 
12222222222 164 28 13 91 61 92 8 3 33252 
1222222222222222222222 164 28 132 82 60 95 8 2 23143 
122222222222222222222222 164 28 133 103 64 108 6 1 33232 
1222222222222222222233333333333 164 28 14 103 60 106 7 2 23171 
1222222222222222223333333 164 28 14 111 61 108 8 2 33272 
12222222222222222222 164 28 141 101 60 104 6 2 23263 
1222222222222222223333333 164 28 141 113 63 114 7 2 33152 
122222222222222222222222222222222 164 28 143 93 63 132 5 2 23251 
122222222222222222 165 28 14 102 64 112 7 2 23262 
1222222222222222222222222 165 28 14 11 64 106 7 2 23253 
12222222222222222222333333333 165 28 151 11 66 123 5 2 23242 
12222222222222222 - 166 26 14 101 60 105 8 1 14274 
1222222222222333333333 166 26 142 11 61 102 8 1 24242 
1222222222222222222222222 166 27 14 102 61 123 5 3 33243 
1222222222222 166 28 13 93 59 103 6 2 23243 
122222222222222222222222233333333 166 28 133 102 67 115 7 1 24262 
122222222222222222222 166 28 133 103 66 126 8 1 23232 
1222222222222222222222222 166 28 14 113 62 109 7 2 34162 
12222222222222222222223333333. 166 28 141 111 66 135 7 1 14272 
12222222222222222222233 166 28 142 11 63 109 5 3 32222 
12222222222222222222 166 28 142 111 65 119 7 1 34172 
1222222 .5 166 28 142 113 66 125 2 1 14274 
12222222222222223333333 5 5 166 28 15 112 63 118 5 2 33253 
12222222222333333344444444444 166 28 153 123 64 155 1 2 24264 
122222222222222222222222222 167 26 14 11 65 106 8 1 13241 
122222 5 5 5 5 167 28 133 111 62 114 7 2 34244 
1222222222222 5 167 28 133 113 61 84 7 2 44153 
1222222222223333333 167 28 14 102 62 103 8 2 24152 
12222222222222222 167 28 141 103 61 118 7 2 33152 
1222222222222222222233333 167 28 142 112 66 142 7 1 23152 
12222222222222222222222222222 168 28 133 103 65 108 8 2 24152 
12222222222222233333 168 28 133 11 62 120 6 2 24234 
1222222222222222233333333 168 28 133 11 66 116 8 1 13142 
1222225333544444444 168 28 14 11 63 111 7 1 43223 
1222222222222222222222 168 28 143 12_1 65 141 2 2 33253 
12222222222222222222222 168 28 15 122 66 143 1 2 24263 
1222222222222222222222222 169 28 133 113 65 115 3 2 34253 
122222222222222 169 28 142 112 60 128 6 3 34263 
122222222222222223333333 170 27 142 113 64 123 7 2 23222 
122222222222333333333 170 28 133 10 61 104 8 1 14262 
1222222222222222222222222 170 28 141 111 62 121 8 2 45255 
12222222222333333 170 28 143 Ill 59 100 8 1 24152 
122222222222222222223333 171 26 132 112 65 115 8 4 44152 
1222522522525222222222225 171 27 133 111 63 127 5 6 63132 
122222222222333333333 171 28 142 11 64 106 8 3 44151 
115 
122222222222222222 172 27 141 12 64 128 6 5 62243 
12222222222222222222222 172 28 132 11 60 108 8 4 44232 
1222222222222222223333333 172 28 132 12 62 120 2 2 24151 
1222222222222222233333333333333 172 28 14 111 62 107 6 1 1426 
1222222222222222222222 173 20 123 101 60 90 8 1 3322 
1222222222233333333 173 28 133 103 64 115 8 2 24253 
1222222222222222222222222222 173 28 133 11 57 90 8 2 24242 
122222222222233333 173 28 133 112 63 102 8 2 34153 
12222222222223333 173 28 14 101 60 103 6 3 5323 
12222222222222222222223333333 173 28 14 121 63 150 2 2 4426 
12222222222222222222222222222222 173 28 141 103 62 112 6 1 24162 
12222222222222222 173 28 142 12 61 159 1 2 22221 
12222222222222222222222223333 174 26 132 10 62 96 8 2 3424 
122222222222222222 174 28 122 93 61 85 8 2 2414 
1222222222222222222222 174 28 131 102 64 97 8 2 34143 
12222222222222222222222222 174 28 133 111 66 118 7 1 2425 
122222222222222222222222222 174 28 133 113 63 126 8 2 24261 
122222222222222222222 174 28 143 103 59 106. 5 2 3424 
12222222222222222 175 28 13 9 58 69 8 2 3323 
12222222222222222222 175 28 131 113 62 110 8 1 1426 
1222222222222222222222222222222222 175 28 133 113 63 115 8 1 2523 
122222222222222222222223333 175 28 14 101 63 117 7 2 25162 
122222222222222222222222222222222 176 27 132 10 63 105 8 3 34162 
122222222222222222222222222222222 176 28 13 11 61 109 7 2 2525 
1222222222222222222 5 176 28 133 101 63 120 6 2 3416 
1222222222222222222222 176 28 143 11 61 116 2 1 2414 
12222222222222 177 28 131 11 63 98 8 2 24143 
12222222222 177 28 133 103 64 114 6 2 4323 
1222222222222222222222222222 177 28 14 10 64 120 8 2 4425 
12222222 5 177 28 14 113 63 125 7 1 2424 
1222222222223333333333 177 28 143 11 61 112 5 2 2414 
12222222222222222 177 28 143 111 65 115 6 1 2424 
. 12222222222222222222 178 27 131 10 60 100 8 3 3322 
12222222222222333333 178 28 133 1'1 63 122 8 5 5424 
1222222222222222222222222222 178 28 14 122 65 175 1 3 35252 
1222222222222222222 178 28 141 101 63 106 8 4 45133 
1222222222222 178 28 141 113 62 156 7 1 25253 
1222222222222333 178 28 143 103 65 138 5 5 5322 
12222222222222222223333 179 28 13 102 63 107 8 1 1424 
1222222222222222222222 179 28 131 101 61 103 8 2 2516 
12222222222222222 179 28 14 11 61 87 8 2 2524 
122222222222222222 179 28 141 102 61 106 8 3 35162 
1222222222222 179 28 143 112 62 115 6 2 25173 
1222222222222333333333333 179 28 15 111 61 1~3 7 4 4522 
1222222222222222222222222222 179 28 151 113 67 126 6 1 5424 
12222222222223333333444 180 28 13 10 58 96 8 2 3515 
122222222222222222222222222 180 28 14 103 61 122 5 1 2525 
1222222222333 5 5 180 28 141 121 65 128 7 2 2526 
1222222222222222222222222222 180 28 142 103 63 117 7 2 2515 
12222222222222222222 180 28 143 111 65 105 8 4 5526 
122222222222222222222222333 181 26 14 12 63 139 5 1 3513 
1222222222222 181 28 14 103 58 102 8 3 35233 
12222222222222222222333 . 181 28 141 103 61 133 3 3 35155 
122222222222222222222223333333 181 28 141 122 61 135 .3 1 1525 
12222222222222222222 181 28 142 102 65 100 8 2 25253 
1222222222222 182 26 143 111 61 120 2 2 25243 
1222222222222 182 28 142 1.2 1 64 144 6 1 2525 
122222222222222222222233333333333 182 28 143 123 66 124 5 2 2516 
. 12222222 182 28 15 12 60 132 2 2 2523 
l 
116 I 
1222222222222222222222233333 182 28 15 12 66 126 7 3 4513~ 1222222222233333 183 28 132 12 61 120 6 1 3422 
1222222222333333333333 5 183 28 141 102 64 128 7 1 ~;i~~ 12222222222223333333333. 183 28 141 12 64 130 7 2 
12222222222222222222 184 27 143 103 63 131 8 2 4524 
12222222222222222222 184 28 133 102 63 102 8 2 2524 
12222222222222222222222222222 184 28 141 103 62 110 6 2 2515 
12222222222223333333333. 184 28 141 113 64 128 7 2 2524 
12222222222222222222 184 28 142 103 60 118 8 1 1525 
1222222222222222222222222333333333 184 30 151 11 63 133 5 3 4515 
12222222222222222222 185 27 142 113 63 145 7 1 35232 
1222222222222 185 28 131 101 62 104 8 2 8523 
122222222222222 185 28 143 103 66 115 7 1 2524 
122222222222222222 185 28 161 13 66 169 2 3 4523 
12222222222222222222222 185 29 141 12 63 128 3 2 25163 
12222222222222222222222222 186 28 143 10 64 112 7 4 55133 
122222222222222222222 186 28 143 111 62 122 8 1 1524 
122222222222222222222 186 28 15 11 65 130 6 1 2524 
12222222222222222 186 28 151 102 61 140 5 1 25233 
1222222222222 186 29 142 102 61 124 5 1 4524 
12222222222222222222 187 28 131 103 60 95 8 1 2422 
12222222222222 187 28 14 101 63 109 8 2 3624 
1222222222222222222223333 187 28 14 123 63 140 1 3 3514 
1222222222222222222233333 187 28 142 103 64 115 8 2 2627 
1222222222222222222222222 187 28 142 132 61 141 2 1 1514 
12222222222222222 187 28 143 113 65 115 8 2 3514 
12222222222222233333333333333 187 28 153 14 67 175 1 2 2516 
122222222222223333 187 29 133 11 61 94 7 2 35253 
12222222222222222222 188 28 132 101 58 93 8 1 2524 
1222222222222222222222222 188 28 133 102 60 97 8 4 4514 
122222222222233333 188 28 14 102 61 100 8 1 3524 
1222222222222222222222233 188 28 143 122 66 145 3 1 26253 
12222222222222222 5 5 189 28 133 10 60 105 8 2 2522 
12222222222222222222333333333 189 28 14 102 62 108 8 2 2525 
122222222222233333333333344 189 28 14 113 62 125 7 4 65152 
12222222222222222222222222222222 189 28 14 131 66 142 2 1 2626 
1222222222222222222222 190 27 133 103 63 109 7 1 2524 
12222222222223333333 190 27 141 121 63 135 2 1 2523 
122222222222222222222222 190 28 13 92 62 94 8 2 26252 
122222222222222222222222 190 28 131 102 62 110 8 1 26263 
122222222222222222222222222 190 28 132 13 61 135 1 3 36242 
1222222222333333333333333333333333 190 28 141 102 63 111 8 1 15162 
12222222222222222222333333333333333 190 29 14 101 64 122 8 3 3614 
12222222222222222 191 28 13 101 64 103 8 1 33213 
1222222222222222333333333444444 191 28 131 102 66 125 7 1 56262 
12222222222222222222222222222222 191 28 132 11 62 ·1o8 8 1 4626 
1222222222222222 191 28 133 113 65 120 7 2 2513 
12222222222222222222222222222222 191 28 14 11 66 121 8 1 16241 
1222222222222222222222222 191 28 141 103 62 113 7 3 3525 
122222222222222222223333333333333 191 28 142 113 63 128 8 1 2616• 
12222222222222222222222223333 191 28 142 12 65 123 8 3 3615• 
122222222222222222233333 191 28 142 122 65 130 2 1 2612 
1222222222222222222222222 191 28 152 11 67 132 6 3 4515 
12222222222222222223333333333 191 30 133 12 68 147 3 1 2524 
12222222222222222222222222222 ·192 24 14 11 62 112 7 1 26261, 
12222222222222 192 26 14 102 62 115 7 3 3622 
122222222222222222222222 192 26 142. 103 63 94 8 2 3524 
1222222222222222222233333 192 26 142 122 59 155 2 1 2615 
12222222222222223333 192 28 133 12 62 125 3 1 2525 
117 
12222222222222222222222222222222 192 28 143 111 64 140 2 1 2625: 
122222222222222222222233333333 192 32 143 113 65 140 3 1 1525: 
12222222222222222222222222222 193 28 131. 111 59 103 8 2 2625: 
122222222222222222333333333333 193 28 141 113 67 126 7 1 2616: 
12222222222222222222222 193 28 151 123 67 160 3 3 3515: 
12222222222222222 194 27 14 112 62 120 6 1 2624l 
1222222222222222222222223333 194 28 131 11 65 103 8 2 2624: 
12222222222222 194 28 141 11 63 138 7 1 2625: 
122222222222222222223333 195 27 141 113 60 108 7 6 7613: 
122222222222222 196 25 132 10 63 116 6 3 4513.1 
1222 2222222222 22 222 223_333 33 196 28 141 111 63 115 7 1 1625: 
1222222222222222222222222 196 29 152 112 65 125 5 2 2614: 
122222222222222222222 197 28 143 11 65 115 6 1 1522: 
12222222222222222222222222222 198 28 15 122 67 137 7 1 3614: 
12222222222222222222222223333333 198 28 151 121 68 140 6 1 4616~ 
122222222222222222253333333333333 199 26 131 111 64 117 8 1 2725~ 
12222222 5 199 27 142 112 64 130 6 2 2623; 
12222222222222222222 199 28 142 12 65 142 3 1 4624~ 
1222222222222222222222222222222222 199 30 14 12 62 112 7 2 27241 
122222222222222222222222233 200 28 14.1 10 60 94 8 2 2624~ 
12222222222222222 201 28 141 12 63 133 7 2 2513~ 
12222222222222222222222222222 202 28 142 123 64 138 5 4 9614:: 
12222222222222222222222 202 29 131 102 61 118 8 3 3621~ 
122222222223333333333333344444444 203 27 142 12 64 126 7 2 2624] 
12222222222222222222333333333 203 28 133 11 62 111 8 3 4715l 
122222222222 3333:3333333 204 28 143 122 66 128 3 1 4524l 
1222222222222 204 28 152 113 68 183 1 1 8522; 
122222222222222222222222222222222222 205 28 143 111 70 125 7 2 3714] 
122222222222222222222 205 29 133 11 64 116 7 2 2726;; 
12222222222222222222222222222 209 28 133 111 65 124 2 2 2725:; 
12222222222222 209 28 14 101 62 109 8 3 4623L 
122222222222222222 210 28 132 102 63 115 9 5 5521~ 
1222222222222 214 28 14 10 61 117 8 2 3522~ 
12222222222222222222222222222 217 28 132 12 66 138 5 1 3725;; 




Data for male subjects arranged serially by age 











Age in months 
Number of erupted permanent teeth 
Shoulder breadth, including the number of 
quarters of an inch 
Hip breadth 
Height to the nearest irich 
Weight to the nearest pound 
Biotype classification 
Rank in sibling order 
(ordered from left to right} 
Number of· children in family· 
Grade in school (1 represents grade 6) 
Type of dwelling 
Intelligence quotient 
Attitude toward singing 
119 
A' B c D E F G H I 
1222222222222222222222222 I 117 26 112 92 58 76 a 1 2125] 
122222222222222222222223333333333 119 22 141 101 65 '130 7 1 4225] 
122222222222222222222222333333333333 121 24 121 91 56 82 a 1 6126~ 
1222222222222222233333333 121 28 141 93 57 95 3 2 22162 
1222222222222222233333333333 126 24 132 101 58 99 a 2 21282 
12222222222222222222 127 21 13 9 56 75 a 2 22152 
12222222222222222222 128 2':1- 123 91 55 89 5 2 21271 
12222222222222222~2222222 129 24 123 92 57 76 ·a 5 6216; 
12222222222222222222222 130 14 112 81 52 66 7 2 2125; 
1222 130 26 13 10 58 105 2 2 31252 
122222222 132 20 121 82 54 7o a 1 4125~ 
1222222222222222222 133 18 13 91 55 72 8 1 2126~ 
12222222222222222222 133 19 122 9 52 73 8 2 31262 
12222 5 133""20 121 9 54 70 7 1 2126Lj 
12222222222222222 133 25 113 9 58 82 5 3 71232 
122222222222222222 133 26 123 9 55 73 6 a 9124Lj 
12222 222 5 5 5 134 19 122 92 54 89 2 1 3123Lj 
1222222222222222222222222 134 21 122 9 57 81 7 1 21252 
122222222222222223333 134 24 122 83 54 74 a 1 1124~ 
122222222222 _134 28 141 113 63 154 1 1 1125:; 
122222222222 5 5 135 21 133 93 60 110 2 2 4116Lj 
12222222222222222222333333333333 135 24 12 a 57 66 8 1 21262 
12222222222222222222222 135 24 121 92 55 73 8 1 31132 
1222222233 135 25 13 10 53 81 7 2 21242 
'1222222222222 1.36 24 123 91 56 80 7 1 31143 
1222222222222222222222222 
' 
137 20 121 81 63 80 8 3 31222 
1222222222222222222222222 137 24 133 101 58 100 2 1 21282 
122222222222233444444444 137 24 133 102 60 103 2 2 21152 
1222222222222222222 138 22 121 82 56 67 8 1 41232 
1222222222222222222222222 138 22 141 102 59 110 5 2 21142 
1222222222222222223333333333 138 24 122 91 59 . 85 8 3 31152 
1222222222222222222222222 138 24 13 91 59 83 8 2 21262 
12222222222223333' 138 28 13 93 59 86 8 2 22162 
1222222222222 139 22 12 9 56· 67 a 1 41155 
122222222222222 5 140 20 121 91 55 71 8 1 21143 
122222222222222222222223333 140 21 122 91 54 76 7 3 32262 
12222222222223333 140 22 131 101 54 90 7 2 22163 
12222222222 140 24 133 92 61 84 8 1 32143 
12222222222222222222222 140 24 14 92 58 • 91 6 1 12162 
12222 140 26 141 112 60 137 1 2 32253 
12222222222222222222 II 140 27 122 93 57 92 5 1 11242 
1222222222222222223333333 140 27 132 93 60 88 8 2 21253 
1222222222222222222222222 141 24 141 101 59 loa 7 1 32254 
1222222 22222 141 24 151 113 62 132 6 2 21253 
12222222222222222222 141 25 121 91 57 74 8 2 21142 
122222 141 25 122 83 58 74 7 1 31222 
12222222333333333333 142 18 132 91 59 91 a 1 12264 
1 222 2 2 2 22 5 5 142 19 13 91 57 77 8 2 32264 
12222222 222222222 142 24 131 93 60 88 2 3 31133 
122222222222222 142 24 14 112 60 121 3 2 21232 
12222222222222222233333333 142 25 132 101 59 110 7 2 42264 
1222222222222223333 142 26 l42 101 63 119 6 1 22263 
122222222222222 143 22 13 9 56 79 7 3 32263 
12 22222222 143 25 122 91 54 82 8 4 41133 
12222222222222223333333333333 143 26 142 112 59 133 1· 2 21251 
1222222222222222222222222 143 27 13 9 58 78 8 3 31142 
122222 222222 143 27 14 102 62 124 1 1 31123 
12222222222222 143 28 132 111 60 133 1 2 22254 
1222222222222 5 143 28 141 101 60 108 6 1 32152 
120 
122222222222233333 144 21 13 9 57 90 7 1 41143 
12222222 144 25 142 Ill 64 133 3 1 22153 
12222222222222 144 28 13 10 59 99 7 1 2227 
122222222 • 145. 20 13 92 58 99 7 1 2225 
122222222222222222 145 23 132 9 58 88 6 1 12243 
1222222222222 145 24 132 92 56 86 8 1 22262 
1222222222222 145 24 133 101 59 119 5 1 22252 
12222222 145 24 15 11 60 125 7 1 2225 
12222222222223333334444 145 25 133 92 60 93 6 1 32263 
12222 145 28 12 92 60 94 7 1 3224 
1222222222222 145 28 122 93 58 84 7 1 1223 
12222222333 145 28 132 93 58 98 7 1 32153 
12222222222222222 145 28 141 103 58 118 5 1 32172 
1222222222222222222222222 145 28 16. 113 64 153 2 2 21242 
1222222222222 146 25 131 93 57 83 7 2 3215 
12222222222222 146 25 131 101 61 105 7 1 1215 
1222222 147 20 131 9 57 87 7 4 43243 
12222222222222223333333 147 22 123 91 60 80 8 2 2225 
12222222222222222 147 22 143 103 62 98 8 3 32262 
1222222222222333333333333 147 24 14 113 61 133 7 2 22153 
1222222222222222222233 147 25 122 93 59 92 7 1 4224 
12222222222222222 147 25 133 93 59 100 5 1 21113 
1222 147 25 141 102 62 105 6 2 5213 
12222222222222 147 26 121 83 54 65 8 2 22163 
12222222222222222222222222222 147 27 122 93 58 91 7 3 32151 
1222222222222222 148 23 133 102 57 103 3 1 32153 
122222233 148 23 14 121 61 98 8 1 32143 
1222222222222222222222222t222 148 24 122 83 54 66 8 1 22252 
1222222222222222222 148 24 142 Ill 51 151 1 1 12252 
12222222222222222222 148 25 133 103 59 122 2 3 32152 
1222222222222222222222333334 148 26 123 93 59 .98 8 2 3214 
1222222222222222222222222333 148 26 14 101 58 117 2 '3 32162 
122222222222222222222 148 27 123 9 56 78 8 1 32162 
12 2222222.222222 2222222222 ' 148 28 121 83 55 66 8 2 2114 
1222222222222 148 28 133 103 64 106 7 2 22153 
1222222222222233333333333 148 28 15 101 60 104 5 2 3214 
12222222222222222222 149 19 123 92 57 78 8 1 22233 
12222222222222223333333333333 149 22 121 93 56 55 2 3 31222 
12222222222222222222 149 22 132 93 60 97 7 3 3226 
122222222222333333333 149 22 141 102 61 106 6 1 2215 
1 222 149 24 123 10 57 94 7 1 32252 
12222222222222333333 5 149 26 132 93 60 98 7 1 22252 
1222222222222222222222222 149 27 13 91 55 77 8 3 4124 
12222222222222222222 149 27 133 102 62 120 3 2 3224 
1222222222222222222222333 150 24 123 9 58 76 8 2 2215 
12222222222222222333 5 150 24 141 103 60 128 2 1 2224 
12222222222222222222222222222 150 26 131 103 61 112 2 1 2227 
1222222222 5 150 28 151 12 64 141 6 2 2226 
12222222222 5 5 151 20 152 10.2 66 107 6 .2 2328 
12222222222222233333333333333 151 21 143 111 63 123 2 2 22252 
12222222222222222222 151 22 14 101 60 111 8 1 2225 
122222222222222?222 151 23 15 111 65 133 2 3 33153 
122222222 151 24 13 93 59 94 8 2 22233 
12222222222222222222 151 24 13 101 63 101 7 1 1225 
122233333333333333333333333344444 151 25 121 101 57 88 2 2 2216 
122222222222222222222222 151 25 14 10 59 101 7 1 2224 
1222222222222222233333333 151 28 13 92 60 93 8 2 3213 
12222222222222222333 151 28 141 111 63 131 3 2 2216 
1222222222222222222222222 151 28 153 121 61 165 1 3 3224 
121 
1222 .152 25 132 102 57 110 7 3 42253 
1222222222222222222222222 152 26 141 10 61 104 8 1 13162 
1222222222222222222222233 152 26 142 101 64 113 7 2 32163 
1222222222222222233333 152 28 141 11 58 118 5 4 42252 
12222222222222222222222222 153 22 13 91 61 78 8 1 12231 
122222222222222222 5 153 22 133 103 61 107 7 3 32243 
1222222222 153 24 141 101 61 95 7 2 22254 
1222222222222 153 25 14 103 62 105 6 6 92224 
1222222222222222222222222222222222 153 26 131 92 61 90 8 4 42252 
12222222222222222 153 26 143 111 61 119 5 1 13252 
122222222222222222 5 5 153 28 142 101 64 113 7 2 23162 
1222222222222222222222222 154 19 13 93 63 99 7 3 3121 : 
1222222222222 154 27 13 91 55 80 8 1 3213 
122222222233333333~3333 154 27 131 11 59 116 2 1 1213 
122222222222233333 154 28 131 92 60 86 7 1 2227 
12222222222222 154 28 163 112 67 151 5 3 3327 
12222222222 155 27 14 10 60 104 6 1 2225 
1222222222222222222233333333 155 27 162 123 63 195 1 2 43263! 
122222222222222 155 28 141 103 61 110 7 1 1314 
1222222222222333333333333 155 28 142 103 65 114 7 2 3315 
12222222222222222222222 155 28 142 112 59 127 1 1 1327 
122222222222222 5555555 155 28 151 102 62 lOB 6 5 6214 
12222222222222222222222 156 27 132 92 60 99 7 2 23263 
1222222222222222 5 156 27 132 10 60 106 7 3 33153 
12222222222223333 156 28 133 93 59 96 8 2 3325 
1222 5 156 28 141 103 60 123 2 2 23253 
1222222222222 157 22 133 103 59 120-7 2 23253 
1222222222222 157 27 133 101 60 106 2 2 2326 
1222222222222 55 157 27 152 11 64 138 5 2 2325 
1222222222222222233333333 157 28 132 11 61 104 8 3 3323 
122 157 28 15 12 64 141 2 1 5324 
1222222222222 5 158 24 14 92 60 96 6 2 2314 
12222222222222222222 158 25 141 102 61 104 7 1 43143 
1222222222222 158 26 131 10 60 97 7 1 13273 
122222222222222222223333333333333 158 27 151 13 63 182 1 2 2326 
1222222222222 55 5 5 5 5 159 24 141 92 63 96 6 2 5314 
12222222222222222333333 159 24 143 101 63 98 6 1 23263 
12222222222222222222222 159 28 13 9 60 93 7 1 2325 
12222222222 555 159 28 143 101 64 111 7 1 3314 
1222222222222222222222222 159 28 152 111 60 144 2 2 2325 
122222222222222222 160 28 122 102 64 101 8 2 23252 
12222222222223333333 160 28 14 102 61 107 7 2 2325 
12222222 160 28 143 101 63 120 6 1 1213 
12222222222222 161 18 131 9 55 86 5 2 23133 
1222222222222222233333333 161 27 131 9 56 81 6 1 2324 
1222222222222222333333 161 27 143 12 64 146 1 1 23262 
12222222222222 161 28 16 11 63 132 5 2 23163 
12222222222222 5 162 20 132 101 58 124 2 1 23253 
122222222222222222 162 24 133 91 59 82 8 2 2314 
1222222222222 162 24 133 93 59 104 5 1 1324 
12222222222222222333 162 24 153 112 67 147 5 2 2315 
1222222222222222222222233 162 28 133 102 65 106 7 1 23243 
1222222 5 5 162 29 14 101 64 126 3 1 2324 
1222222222222333 163 26 143 102 69 104 8 l 1323 
12222222222222222 163 27 123 9 59 84 8 1 2223 
12222222 5 5 163 27 132 102 57 113 2 2 23251 
122222222222222222 163 27 133 10 63 96 6 2 4315 
122222222222223333333444 163 28 132 9 58 75 6 2 3315 
1222222222222 163 28 14 10 65 117 7 1 3325 
122 
1222222222 5 163 28 141 10 65 106 6 3 5316L 
12222 66 6 5 163 28 143 11 62 124 6 1 1325~ 
122222222222333 163 28 15 101 61 113 6 3 3315~ 
1222222222222222 163 28 15 102 63 118 6 3 3222~ 
1222222222222222222222 163 28 152 113 63 157 1 2 4223~ 
122222222222 163 28 153 12 67 164 5 1 3325:: 
1222222222 164 24 13 91 59 91 7 3 3222:: 
12222222222222222222 164- 24 132 93 61 91 7 1 2112l 
122222222222222222222223333333 164 24 142 101 64 113 6 1 2315~ 
1222222222222222222333 164 26 14 12 61 110 8 2 3426~ 
12222222222223333333 164 27 132 10 61 loa 7 1 2225~ 
12222222 164 27 141 111 68 147 7 2 2323:: 
12222222222233 164 28 131 10 57 75 8 1 2415:: 
122222222222 164 28 142 121 63 182 2 2 2325:: 
12i22222222 5 164 28 151 112 65 153 2 3 3315:: 
12222222222222 164 28 152 112 66 128 5 1 1314~ 
12222222222222222 164 28 16 12 67 149 6 1 2323:: 
122222222222222222222 165 26 132 92 63 105 6 4 4324:: 
1222222222222233333333333333333333 165 26 16 11 68 137 5 4 4314:': 
1222222222222222222222222 165 27 143 103 64 104 7 2 2223:: 
122222222222 165 27 151 101 68 119 6 3 3316:: 
122222222222 165 28 132 92 64 106 6 1 6324~ 
1222222222222 165 28 14 11 67 116 7 3 4427Lj 
122222222222222222222 5 165 28 143 102 63 125 7 3 3415~ 
12222222222 5 165 28 143 103 68 118 8 2 2426:: 
12222222222 165 28 16 10 68 127 5 2 3315lj 
122222222222222 165 29 152 11 67 135 6 3 3324~ 
1222222233333333333 1'66 26 132 101 62 101 6 2 2425lj 
12222222 166 28 133 101 62 122 1 2 3324ij 
1222222222222 166 28 141 103 62 119 2 1 22242 
1222222222 166 28 141 111 61 130 2 3 4314; 
1222 166 28 142 101 67 132 6 4 43243 
122222222222233 166 28 143 111 65 102 8 4 4314; 
1222222222222222 5 166 28 15 11 67 137 7 1 1426; 
12222222222222222222 166 28. 151 111 67 129 7 1 7223lj 
12222222222225555555 5 167 26 15 123 67 155 7 1 1425:: 
122222222222222222 167 28 133 93 63 lOB 7 1 14242 
122222222222 167 28 14 92 62 112 6 1 13133 
1222222222 167 28 142 101 66 128 6 1 2313lj 
1222222223333333333333 167 28 143 111 67 138 8 2 24143 
12222222222222222222 167 28 16 11 67 141 5 2 33232 
12222222222222222222223333333 168 24 133 112 70 134 8 2 34172 
-
12222222222222222 168 27 14 92 63 102 6 2 23242 
12222222222222222333333333333333333333 168 28 133 10 63 98 8 1 14272 
1222222222222222222222222 168 28 14 92 60 97 5 2 24263 
12222222222223333333333333333333 168 28 141 101 62 109 8 3 34252 
122222222 168 28 142 102 60 159 1 2 34242 
122222222222333333333333 168 28 15 12 64 125 7 1 34172 
1222222222222 55 5 169 25 13 91 62 100 7 3 34263 
122222222222~2222 169 25 142 103 66 106 7 2 33164 
2222222222223333 169 26 143 92 65 104 6 2 34254 
122222222222233333 5 169 27 142 93 60 100 5 2 33132 
12222222222222222222222 169 28 14 91 57 117 8 1 14262 
1222222222222333 169 28 14 10 62 116 7 1 33242 
1222222222222222 5 169 28 142 111 65 131 3 1 34164 
1222222222222 169 28 15 101 67 124 7 2 24224 
12222222222222222222 169 28 151 111 67 132 7 2 24272 
1222222222 5 169 28 151 112 62 103 7 1 34164 
12222222222222222222 170 26 13 102 60 100 7 1 44134 
123 
1222222222222 170 26 153 111 62 131 3 1 4426~ 
12222222222222222222 5 170 26 153 131 72 154 6 3 3414~ 
12222222 5 170 27 151 111 68 140 6 2 3314~ 
1222222222233 170 28 143 113 67 138 7 1 2524~ 
1222222222222 170 28 15 113 67 164 7 1 2415~ 
12222 170 28 152 12 55 148 7 1 3415~ 
1222222222222222223333 170 28 16 103 68 130 7 2 2416~ 
122222222222 5 171 22 131 10 62 94 8 2 3425~ 
1222222222222 171 27 133 11 66 115 8 1 3425~ 
12222222222222222222 171 27 143 102 68 128 7 2 2427~ 
12222222222223333333333 171 28 14 102 66 111 8 1 34162 
1222222222222223 171 28 142 103 62 125 5 3 4427~ 
1222222222222 5555555 171 28 15 111 66 132 7 3 3416~ 
1222222222222 5 171 28·15 121 69 145 7 1 2425~ 
12222222. 5 172 26 151 11 68 148 6 1 24264 
12222222222222 5 5 172 28 14 103 64 118 7 1 34264 
1222222222222222223333333 172 28·141 103 63 112 7 1 3424~ 
12222222222222222222 172 28 142 102 68 132 7 2 4416~ 
1222 172 28 151 111 66 147 6 2 2414~ 
12222222222222222222 5 172 28 153 112 67 160 5 1 24252 
12222222222222 5 172 28 16 121 71 147 '6 3 34264 
1222222222222222222222233 173 25 131 91 66 96 8 1 34252 
1222222222222 173 27 151 122 65 162 1 3 34164 
1222222222222222223333 173 28 131 102 69 los 8 2 24252 
1222222222222 173 28'143 112 63 131 7 2 24142 
122222222222222222223333333 173 28 15 11 70 135 8 2 34252 
1222222222222233333344444444 173 28 15 111 71 145 7 2 2527~ 
12222222222222222222 173 28 16 111 77 165 5 3 34162 
122222222222222222 174 25 14 103 65 113 8 2 3416~ 
1222222222222 5 174 26 13 92 61 84 7 1 23222 
1222222222222222 174 27 141 111 63 142 2 2 23224 
1222222222222222222222 174 27 15 101 62 105 6 2 3525~ 
12222222222222223333333 5 174 28 142 111 72 130 8 3 34242 
1222222222222 55555 174 28 143 101 66 128 5 2 34142 
122Z22222Z2222333333344444444444444 174 28 152 12 68 160 3 3 34242 
12222222222222222223333 175 26 132 92 65 103 8 3 34252 
12222222222222 5 175 27 163 132 66 185 1 2 24164 
12222222222222222 175 28 132 9 58 76 8 3 33243 
12222222222 175 28 132 102 64 128 2 4 53232 
1222222222222 175 28 133 10 63 123 5 3 54244 
12222222222222222 175 28 133 103 63 103 8 3 34243 
122222222222222 175 28 143 103 66 139 3 3 43232 
122222222222222223333 175 28 151 11 68 138 8 6 84142 
122222 175 28 151 111 61 103 6 1 64243 
1222222222222 175 28 153 103 68 145 5 2 25252 
122222222222233333 175 28 16 123 74 205 2 3 34243 
1222222222222222222223333333 444444444 175 28 161 123 69 204 1 2 25252 
1222222222222222222333333 176 25 132 101 60 96 8 1 43232 
1222222 176 25 142 103 61 95 8 .2 32.234 
122222222222222 55555 176 28 132 102 63 102 8 2 35262 
1222222222222223333 176 28 14 10 61 102 6 2 24263 
~222222222222333 176 28 14 102 62 127 6 4 44244 
1222222222222222223333 176 28 142 111 68 125 7 2 24243 
1222222222222222222233 176 28 142 113 68 145 7 2 33122 
12222222222222222222222222 176 28 15 121 70 130 6 1 24164 
122222222222222222223333333333 176 28 153 111 70 172 2 3 44152 
12·2222222222222222222223 176 28 153 113 70 142 8 2 34272 
1222222222222 5 176 28 161 11 66 135 6 1 35284 
1222222222222 177 27 142 103 64 144 2 2 34244 
124 
122222222222 177 28 14 112 66 125 8 1 14133 
1222222222222222222 177 28 143 111 63 126 5 3 34241 
2222222222222222233333 177 28 152 102 66 137 5 1 25272 
122222222222222223333 5 178 26 15 103 68 128 6 1 65263 
122222222222222222223333333333333 178 28 13 102 62 107 3 1 15261 
1222222222222222 178 28 14 10 62 105 8 2 44252 
12222222222222 178 28 14 ·ro 64 105 8 4 44152 
1222222222222 178 28 14 102 63 118 8 1 15234 
1222222222222 178 28 141 Ill 62 121 7 5 54243 
1222222222222222333333344 178 28 143 11 59 94 6 1 24253. 
1222222222222222 178 28 15 . 101 65 122 6 2 34244 
12222222 178 28 15 11 66 140 7 3 44244 
12222222222222222 178 28 151 103 66 110 8 4 45262. 
12222222222222222222 55555555 178 28 151 11 68 152 6 3 55264 
122222222222222333 178 28 152 113 61 118 7 3 352531 
12222222222222222333333 178 28 152 121 66 170 1 2 2415 
122222222 5 178 28 153 11 6.9 147 6 1 2425 
122222222222222222223333333333 179 27 133 92 61 94 8 2 2525 
1222222222222222222 179 28 14 101 65 112 7 2 2426 
1222222222 5 179 28 141 12 70 173 3 2 25163 
12222222222222222222222 179 28 143 102 64 130 5 2 3414 
12222222222222233 179 28 15 102 62 100 5 2 25245 
12222222 5 179 28 15 11 65 124 6 3 34243 
1222222 179 28 152 122 66 111 1 2 25153 
1222222222222 179 28 16 111 67 139 6 3 34143 
12222222222222222222 5 179 28 162 11 67 140 .5 2 45173 
122222222222222 5 179 28 162 112 70 161 6 3 35292 
122222222222222 5 5 55 180 27 161 122 73 164 7 1 15262 
12222222222222222222333333333333 180 28 141 102 60 119 7 1 34262 
.. 
12222222222222222222 180.28 15 103 70 145 6 3 4517 
12222222222222 55555 180 28 15 11 63 100 8 2 24253 
1222222222222222 5 180 28 151 111 63 130 6 I 14242 
12222222222222 180 28 151 122 67 145 5 2 24243 
122222222222223333333 180 28 152 12 68 165 1 2 25172 
1222 5 555555. 180 28 153 121 69 12g 6 3 64143 
122222222222223333 180 28 162 122 70 160 5 2 24143 
1222222222222 180 28 163 123 67 188 2 1 25232 
222222222222222222222222 180 28 17 112 70 155 5 2 36172 
12222222222222222333333 180 30 152 12 70 148 8 2 25262 
12222222222222 181 28 132 93 63 107 7 3 64144 
12222222 181 28 133 103 58 115 3 1 24254 
12222222222222 5 5 181 28 143 103 68 130 6 2 4516 
1222222222222 5 181 28 15 112 63 133 7 1 2526 
12222222222222222222 181 28 151 11 68 134 6 2 25273 
122222222333333333333 181 28 151 113 68 145 6 3 3515 
1222222222222 181 30 152 103 66 118 7 3 4524 
1222222222222223333 182 27 141 102 62 126 4 2 35253 
1222222222222222222222222 182 28 141 103 66 107 8 1 2525 
1222222222222333 182 28 152 103 68 124 6 1 24245 
1222222222222 182 28 161 112 62 136 5 1 26263 
12222222222222222222222233333 182 28 163 113 69 153 6 2 25153 
122222222222222 182 29 163 123 68 210 2 2 2525 
122222222222222333333 183 26 16 12 66 172 2 1 2515 
122222222222333333 183 27 13 10 60 113 8 1 3526 
1222222222222 183 28 133 102 68 125 7 1 5525 
122222222222 3333 5 183 28 152 12 71 149 6 3 35153 
1222 5555555 183 28 163 113 69 155 5 2 3525 
12222222222222222222 183 29 153 112 71"142 5 1 1525 
122222222222222222333333333 184 28 14 103 64 106 5 2 3323 
125 
1222222 5 184 28 14 112 68 125 7 1 2514: 
122222222222222222222222222222333 184 28 143 11 64 128 7 3 3515 
1 184 28 15 111 67 14.7 6 1 45251 
1222222222222 184 28 161 113 71 155 6 1 1525: 
1222222222222 184 29 153 102 64 125 6 5 5423~ 
1222222222222222333 184 32 163 122 70 190 1 1 1525: 
122222222 185 28 141 101 62 100 8 2 2525l 
1222222222222 185 28 143 103 70 125 6 3 4525: 
12222222222222222223 185 28 152 111 68 138 6 1 4514: 
1222222222222222223333 186 27 152 113 70 175 4 1 4423: 
12222222222 186 27 152 12 69 155 6 1 2528l 
122222222222222222222 186 27 16 112 69 140 6 3 3514: 
122222222222222 186 28 142 10 66 126 6 3 4522l 
1222222222222222222233333333333333333 186 28 15 102 72 130 8 1 1514: 
12222222222222222222 5 186 28 151 11 72 128 8 2 6524: 
122222222222222 186 28 151 113 65 135 7 1 1424~ 
1222222222222222222222 186 28 J..52 112 73 135 8 1 2425:: 
122222222222222 186 28 152 113 66 171 1 3 3525~ 
122222222222222222333333333 186 28 152 113 70 155 7 2 2527~ 
222222222222222222 5 186 28 161 111 70 150 5 2 3528£ 
22222222222222222222 186 28 163 113 70 172 4 1 2526~ 
122222222222222222222 186 28 17 12 70 164 5 3 3525~ 
1222222222222222222 187 27 142 111 66 106 8 2 2616~ 
122222222222233333334444444444 187 28 143 111 70 135 7 1 2526~ 
1222222222222222223333 187 28 152 12 71 159 7 2 2524! 
122222222222222222222233333333 187 28 153 112 70 140 7 1 3515] 
222222222222222 ~187 28 16 101 65 126 5 2 2414£ 
222222222222222 187 28 161 13 67 160 6 2 2515~ 
1222222222222222222222 188 27 143 103 67 119 6 2 3525] 
12222222 188 27 163 12 72 149 6 1 4625li 
1222222222222222222222222 5 188 28 143 113 66 115 7 5 5424~ 
1222222222222333333333 188 28 15 111 67 124 7 2 2627:: 
12222222222222222 188 28 15 113 72 151 7 1 3516li 
1222222222222222 5 188 28 152 103 66 118 6 2 3516~ 
1222222222222222222333333333333 188 28 152 103 70 151 6 1 16271 
1222222222222 188 28 152 111 63 122 8 1 2521~ 
12222222222222222222222333333333333 188 28 152 1'12 69 155 5 2 2526~ 
12222222222223333 6 188 28 16 113 70 154 6 2 25264 
1222222222222 5 5 188 28 161 121 70 175 6 2 2526~ 
122222222222222 188 30 162 111 71 125 6 1 2524~ 
122222222222222222222233 189 28 142 101 66 140 7 1 46152 
12222222222223333333 189 28 143 111 67 122 8 1 16243 
1222222222222 189 28 15 112 71 155 8 1 25242 
122222222222222222 189 28 153 113 62 144 4 1 26243 
122222222222222222223 189 28 16 12 70 170 5 6 95152 
122222222 189 28 163 131 68 209 2 2 25263 
12222222222222222222 190 28 132 103 67 110 8 2 24151 
2222222222222222222 5 190 28 14 113 68 150 7 1 35164 
1222222222222223 . 190 28 141 101 62 118 7 3 35253 
12222222222222222222 190 28 142 102 68 126 7 1 14232 
12222222222222222 190 28 151 111 73 160 7 2 35164 
122 190 28 153 113 68 169 6 1 35234 
12222222222222222222 190 28 16 122 66 154 2 2 25262 
12222222222333 190 28 161 103 69 137 6 2 25274 
222222222222 191 27 15 12 62 126 7 1 26244 
222222222222222222222222333333333333 191 28 143 111 70 144 8 2 26252 
122222222222233333 5 191 28 15 112 65 125 8 3 36153 
1222222222222222233 191 28 16 121 67 171 5 4 46142 
122222222222222222222 191 28 161 123 66 180 3 2 26263 
126 
122222222222333333 191 28 162 132 70 220 1 1 35242 
1222222222223333 55555 191 29 153 13 73 161 6 3 3515~ 
12222233333333333 192 28 141 10 65 118 6 4 5525-4 
1222222222222222222233333333333333333 192 28 142 11 67 130 8 1 34232 
12222222222 192 28 143 102 61 110 6 1 14222 
122222222222222222333333 192 28 143 12 71 148 7 1 16262 
12222222222222222222 5 192 28 15 111 68 140 7 3 46244 
12222222222222222222333333333 192 28 151 103 66 126 8 2 26252 
122222222222 192 28 152 102 66 137 6 2 46253 
12222222222222 192 28 152 103 62 104 6 2 35223 
12222222222223333 5 192 28 153 12 67 140 6 2 35153 
12222222 5 192 28 153 12 70 132 7 1 26252 
1222222222222222 192 28 16 112 66 144 5 2 64122 
1222222222222 5 5 5 192 28 161 12 70 185 6 1 26253 
22222222222 192 28 163 122 73 194 6 2 25234 
1222222222222222 192 28 171 122 72 111 5 1 25253 
122222222222 193 27 132 112 58 156 3 1 24222 
1222222222222222222223 193 28 15 111 71. 155 7 2 34243 
122222222222222223333 193 28 151 11 65 128 5 2 36132 
222222222222222222222333 193 28 16 113 71 150 6 1 26272 
1222222222222 5 5 5 193 28 16 122 68 148 6 2 26153 
12222222222223333 193 28 161 113 73 137 7 1 35233 
12222222222222222222 193 31 16 112 70 153 6 4 56253 
222222222222 194 28 15 103 65 126 6 1 14134 
12222222222222222 194 28 153 111 66 140 6 2 36244 
12222222222 5 194 28 16 103 65 125 5 3 36163 
12222222222222222222 .194 28 161 121 66 181 4 1 26254 
122222222222222222223333333 195 28 15 103 65 131 6 1 26252 
12222222 195 28 151 11 67 115 6 1 24222 
2222222222222222222222222222333333333 195 28 153 103 70 145 6 1 24242 
1222222222222222 195 28 16 111 68 137 6 1 25235 
1222222222222 195 28 16 122 71 155 6 1 26243 
122222222222222222223333344444444444444444 195 28 17 122 73 175 5 1 16152 
122233333 195 29 161 121 66 150 2 2 55153 
1222222222222222222222 196 28 14 101 65 124 7 3 46251 
122222222222222 196 -28 161 121 67 164 7 1 16263 
12222222222223333 196 28 162 111 66 141 6 1 26144 
1222222222222222222222233 197 27 151 113 63 133 2 5 66162 
122222222222222222222233333 197 28 15 11 66 145 5 2 36162 
12222222222223333333 197 28 151 102 64 112 7 2 86252 
122222222222 197 28 151 103 71 144 6 3 36154 
12222222222222222222222222 197 28 152 10 63 135 5 3 36222 
1222222222222222222 197 28 161 11 67 131 5 1 26252 
12222222222222222 197 28 162 113 74 157 7 1 27224 
12222222222222222222222233333333333 197 28 163 14 72 190 2 1 26152 
12222222222222222 1"98 27 153 111 67 130 6 1 46244 
122222222222222222222 198 28 142 111 71 135 7 1 16252 
22222222222222222222222233~333333333 198 28 152 122 69 175 6 2 26151 
1222222 198 28 153 103 67 135 6 1 36165 
12222222222222222222222222222222 198 28 162 112 67 150 5 3 55132 
1222222222222222233333 199 28 141 10 64 125 6 1 27173 
1222222222222222222222223333333333 199 28 151 103 69 128 7 1 26161 
1222222222222333333 199 28 153 111 66 125 6 2 26253 
1222222 199 28 17 112 68 171 5 3 35244 
12222222222222222222 199 31 162 111 70 155 5 4 47282 
12~2222222222222222222222 200 27 163 132 69 190 2 2 27263 
122222222222233333 5 5 200 28 132 101 62 118 6 2 36243 
12222222222222222222222233333333333333 200 28 142 101 66 125 7 2 26261 
122222222222 5 200 28 142 112 63· 122 8 2 54231 
127 
122222222222222222222 200 28 143 103 65 135 7 4 5614:: 
1222222222222222222333333. 200 28 15 122 68 175 2 2 2727~ 
122222222222222222222222233333333~333 200 28 153 112 71 155 6 2 2616~ 
1222222222222333333 200 28 161 122 71 155 6 1 2615~ 
1222222222222222333333 201 28 142 11 66 126 8 2 3613~ 
122222222222223333 5 201 28 143 112 74 165 7 1 3516~ 
122222222222222222223333333333333333 201 28 16 112 70 177 5 3 3716~ 
12222222222222222222222223333333333344 201 28 16 113 73 180 5 3 4625~ 
222222222222222222222222222 201 28 162 121 65 185 1 1 1727~ 
1222222222222222222222222333333333333333 202 28 162 143 71 240 1 1 27271 
12222222 202 28 163 112 69 182 4 2 3512~ 
1222222222222222 203 28 143 11 . 69 122 8 2 2523~ 
12222222222222 203 28 143 112 67 145 6 6 6523; 
12222222222333333333333 203 28 15 13 65 125 4 3 3614~ 
12222222 203 28 153 113 64 153 6 3 3625~ 
1222222222222222222222 203 28 16 112 66 149 5 2 3513; 
22222222222222222222222233333333 204 28 15 111 66 137 6 1 27262 
2222222222222233333333333333333 204 28 151 11 68 142 7 1 47252 
12222222222222222222333333333333 204 28 162 113 73 168 6. 2 37262 
1222222222222 204 29 16 112 68 140 6 1 25233 
122222222222222 204 29 162 13 66 162 7 1 66133 
1222222222222 5 205 28 15 103 69 150 6 3 67163 
122222222222225333333333333 205 28 152 111 65 115 6 5 95233 
12222222222222222223333333333333 5 205 28 153 103 69 130 6 2 37163 
1222222222222222222222222 205 28 16 121 71 185 5 2 27252 
12222222222222222223333 207 28 151 111 70 152 7 5 55242 
22222222222222222223333~ 207 28 152 112 65 160 2 2 47274 
12222222222222222222333 207 28 161 122 71 153 7 1 25243 
122222222222222333333333333 208 28 15 111 67 125 8 2 55131 
1222222222222222222222222 208 28 151 11 69 148 7 1 27251 
12222222222222222223333333333333 208 28 161 123 71 170 7 1 37173 
122222222222222 211 28 17 131 75 188 6 3 36244 
1222222222222222 211 28 171 121 69 182 4 3 37243 
122222222222223333 212 30 151 103 65 119 7 5 56243 
122222222222222222222222233333333333 213 30 17 11 69 175 5 1 36231 
122222222222222222222233333303333 213 31 153 113 65 148 6 2 47132 
1222222222222222222233333333 214 30 16 131 69 200 1 2 27252 
12222222222222222222333333 5 215 28 14 11 67 122 8 2 27162 
1222222222222222223333333333333333 217 31 163 113 70 178 5 1 37252 
.122222222222222222222 221 28 162 121 66 160 1 1 16242 
12222222 223 28.143 103 68 146 7 1 26234 











168 24 14 
149 28 14 
144 21 113 
128 
103 58 111 3 2 2416~ 
102 60 110 6 1 1226~ 
91 55 76 7 2 2123~ 
APPENDIX D. 
Data f'or female subj~cts arra:r;tged in P.?='ogressive, 
increasing order of shoulder breadth. Columns in 











Number of erUpted per.manent teeth 
Age in months 
Height to the nearest inch 
Attitude toward singing 
Rank in sibling order 










































A B C D E F G H 
11 8 1! 138 57 4 3 3 
11 8 25 150 50 1 2 2 
2* 
1222'22222222222222'222 Ill 8 26 144 54 3 1 2 


























1'2 2 22 2 22'2222 222 2 2:2 2'2"3 33 
12222222222222333333~!33 





12'2 2 2 22 22 2 2 2 22 2 2 2 2'2 2 2 2 2 2 
122'2222222222222222222 
122222222222222 
113 8 2'3 152 56 3 1 5 
113 8 24 144 54 3 1 2 
2* 
12 8 24 146 55 2 1 1 
12 1 2'"8 149 57 3 1 3 
12 8 19 129 57 2 2 2 
12 8 24 141 56 1 3 3 
4* 
121 7 23 133 55 2 2 2 
121 8 25 147 57 3 1 2 
121 8 20 129 57 2 4 4 
121 5 26 130 55 2 4 5 
121 8 2"2 143 54 2 2 3 
121 8 26 151 59 3 1 4 
121 7 24 132 55 3 2 2 
121 7 24 148 59 2 2 3 
121 8 19 13'8 55 2 1 2 
121 8 27 152 54 3 2 2 
10* 
122 1 25 131 57 5 2 3 
1'2'2 8 Z2 1'Z1 53 4 2 2 
12'2 2 24 139 5'7 2 1 3 
122 7 2'.3 146 57 2 1 5 
122 8 21 150 58 2 1 1 
12'2 8 24 136 56 4 2 3 
122 8 2'8 174 61 2 2 2 
122 1 28 I 59 60 2 1 2 
122 7 21 143 61 2 1 1 
122 7 25 140 58 2 1 2 
122 7 25 143 54 3 1 2 
122 8 26 133 60 3 3 3 
122 3 25 136 54 2 2 2 
122 7 22 13'9 56 3 4 4 
12'2 7 28 146 55 3 2 2 
122 8 20 147 5'9 3 1 4 
122 7 27 153 57 1 2 4 
17* 
123 7 26 146 57 4 2 3 
131 
1176 1222222222222 123 8 23 146 59 3 2 6 
1369 122222222'222'22222'2222 123 6 26 154 56 3 3 4 
1269 1222222 5 5 5 55 123 7 27 151 59 3 1 1 
1242 12222222222~2222222222 123 8 20 17'3 60 2 1 3 
1278 12222222222222222222222 123 8 2'2 153 58 2 3 3 
1160 122222222222222233333333 123 3 27 157 59 2 1 3 
1287 1222222222222222333!3 123 a 23 154 5·5 3 3 4 
1377 1222222222222222222233333 123 2 26 138 54 2 1 1 
1378 122222222222222222223333 123 6 25 138 55 2 1 2 
1183 . 12222222222222222 12'3 8 26 154 58 3 3 3 
1365 122222222222222'22222333333 123 7 24 134 5·4 4 1 1 
1349 12222222222222222333333 123 a 24 146 55 2 3 5 
1286 12222222222222222225555 123 8 25 143 59 2 4 4 
1331 1222222222222222233333333 123 8 2-a 144 57 2 1 2 
1363 12222222222222222222222222222222 123 7 24 131 55 2 1 1 
1251 12222222222222222222222223333 123 7 28 150 61 2 2 2 
1274 122 2 2 2 5 5 55 5 123 8 24 144 55 2 2 2 
123'8 12222222222222222222222222222222 12'3 8 2a .158 58 2 2 2 
19* 
1173 12222222222'222222222 13 8 28 147 58 2 2 3 
1231 12222222222222Z222222222 13 7 27 !59 57 2 3 3 
1327 12222222222222222233 13 8 23 152 58 2 2 2 
1350 1222222222222222222222222 13 a 2S 138 57 2 1 2 
1228 1222222222222222222222222 13 6 26 158 57 3 2 2 
1302 1222222222222 13 6 28 166 59 3 2 2 
1384 12222222222.223333332 13 7 25 131 56 2 2 2 
1270 122222222222222222222 13 7 28 144 59 2 4 4 
1320 12222222222 13 8 28 164 61 2 3 3 
1277 12'222'222222'22222222222222 13 2 20 143 59 2 1 1 
1339 1222222222222222222233333 13 7 20 135 61 3 4 4 
1319 12 22 2 22 2 2 22 22 2'2'2 222 2 5 13 7 21 1'~6 58 4 3 5 
1201 12222222222222222222333 13 7 26 144 54 3 1 4 
1273 1222222222222222 13 8 20 155 57 3 2 2 
1333 1222222222222222222222 13 8 24 143 60 2 2 2 
1370 1222222222222222222222222 13 8 28 140 56 3 2 2 
1163 12222222222222222 13 8 28 175 5'8 2 2 3 
1158 12222222222222222 13 8 28 191.64 3 1 3 
1307. 12222222222222222 13 7 27 158 58 4 1 2 
1002 12222 22'22222'22222 13 7 27 164 68 3 1 3 
1197 122222222222'222222223'333'3 13 a 24 152 59 3 2 2 
.1154 1222222222222222222222'22 13 8 28 190 62 2 2 2 
1227 1222222222222222222222'22222 13 5 28 156 58 1 1 3 
1336 12222222222222222 13 7 24 142 58 5 1 2 
1068 12222222222222222223333 13 8 28 179 63 4 1 1 
10Lt-2 12222222222223323333444 13 8 2"8 180 58 2 2 3 
1252 12222222222222222222 5 13 7 21 144 59 4 2 3 
1097 122222222222222222222222222222222 13 7 28 176 61 2 2 2 
1380 12.22222222222 13 8 21 138 56 l 1 2 
29* 
1243 1225333333 131 8 28 160 59 2 3 4 
1259 122222222'2222 131 8 24 154 61 2 2 4 
1283 12222222'2222'22222'2222 131 a 27 153 59 2 2 2 
1018 12222222221!22 131 a 28 185 62 4 2 8 
1234 1222222222222222'2222222 131 7 28 162 -61 2 2 2 
1004 12222222222222 131 a 28 177 63 3 2 2 
132 
1310 12222222222222222222 131 2 2'8 163 60 2 2 3 
1346 122222222 131 8 24 137 57 3 2 2 
1382 1222222222222222222222222 131 2 25 132 59 2 I 2 
1325 1222222222222222233333 131 a 27 147 63 2 2 3 
1232 122222222222222222'22 131 8 27 178 60 1 3 '3 
1236 122222222222'2222222222 131 8 28 156 58 1 2 3 
1003 1222222222222222222222 131 8 2'8 174 64 3 2 3 
1131 1222222222222222222222 131 3 28 218 60 2 1 2 
1321 . 1222222222222222222233 131 7 26 158 58 2 3 3 
1360 1222222222222 131 8 22 138 60 3 1 2 
1260 122222222222222223333 131 8 24 145 59 1 2 3 
1303 1222222222222222222222 131 8 28 155 60 2 1 2 
1124 122222222222222'22222 131 8 28 175 62 2 1 1 
1020 1222222222222222222222 131 8 28 !79 61 4 2 2 
1077 12222222222222222222222 131 8 29 202 61 2 3 3 
1142 12222222222222222222222222222 131 8 28 19'3 5'9 2 2 2 
1186 1222222222222222222222222 131 2 28 150 60 1 3 3 
1147 122222222222222222253333333333333 1'31 a 26 199 64 2 1 2 
1092 12222222222222222222 131 8 2'8 187 60 2 1 2 
1128 122222222222222222222222 131 8 28 190 62 :3 1 2 
11:34 1222222222222222222222223333 131 8 28 194 65 2 2 2 
1098 1222222222222222333333333444444 1:31 7 28 191 66 2 1 5 
28* 
1361 12222222222222222222 132 2 22 133 59 3 2 2 
1083 122222222222222 132 6 25 19'6 63 4 3 4 
1340 122222222'22'22222'222222222 132 8 27 155 62 2 2 2 
1314 1222222222222222222222222 132 3 28 !59 62 3 1 2 
1151 1222222222233333 132 6 28 183 61 2 1 3 
1271 122'222222222222222'22'22222 132 8 28 156 62 2 1 1 
1235 1222222222222222222222 132 8 28 164 60 3 2 2 
1133 1222222222222222'22222222222 132 1 28 190 61 2 3 3 
1288 12222222222222222222 5 5 132 2 28 149 55 3 2 2 
1115 .1222222222222222223333333 132 2 28 17'2 62 1 2 2 
1362 12222222222222 132 7 28 149 58 3 2 2 
1109 122222222222222222223333 132 8 26 !71 65 2 4 4 
1107 1222222222222222'2222222 132 8 Z8 172 60 2 4 4 
1055 12222222222222222222 132 8 28 188 58 3 1 2 
1165 12222222222222222222222222222222 132 2 28 143 59 2 4 4 
1264 122222222222222222222222 132 8 25 145 59 2 3 3 
1187 122222222222222222222222233 132 8 25 152 59 3 3 3 
1106 12222222222222222222222223333 132 8 26 174 62 2 2 3 
1294 12222222222223333333333 132 8 28 162 62 2 1 1 
1082 122222222222222222 132 9 28 210 63 3 5 5 
1144 12222222222'2.22222222222222222 132 5 z·a 217 66 2 1 3 
1281 12222222222223333333333333 132 7 28 152 59 3 1 1 
1266 1222222222222222222233333 132 8 28 136 61 4 1 2 
1206 1222222222222222222222'2222222 132 1 28 145 59 2 2 2 
1138 12222222222222222222222222222222 132 8 28 191 62 2 1 4 
1111 12222222222222222222222222222"2222 132 8 27 176 63 2 3 3 
26* 
1371 1222222 133 6 25 138 60 4 2 2 
1244 122222'22222 133 6 28 17'7 64 4 2 4 
1016 1222222222222222 133 7 28 191 65 2 2 2 
1118 12222222222222233333 133 6 28 168 62 4 2 2 
1390 122222 5 5 5 5 133 7 28 167 62 4 2 3 
133 
1168 1222~22522525222222222t25 133 5 21 171 63 2 6 6 
1172 1222222222222222222 133 .8 23 151 61 2 3 7 
1062 12222222222222222222 !33 8 28 184 63 2 2 2 
1233 122222222222222222222222 133 6 28 164 64 2 1 3 
1262 12222222222222222222 133 7 26 148 62 2 3 3 
1182 1222222222222222222 133 7 27 134 63 3 2 2 
1057 122 222 2222222'.23333 133 7 29 187 61 3 2 3 
1219 1222222222222222233333333 133 8 28 168 66 2 1 1 
1087 122222222222233333 133 8 28 173 63 3 2 3 
1091 12222222222222333333 133 8 2'8 178 63 2 5 5 
1276 122222222222222222222222233333 133 2 za 153 60 2 3 3 
1249 12222222222'22222222222 133 6 2'3 139 58 4 4 4 
1175 12222222222222222222 133 7 28 148 63 2 1 5 
1088 1222222222222 5 133 7 28 167 61 -3 2 4 
1391 1222 222222223333 33'333 133 8 28 170 61 2 1 1 . 
1069 1222222222233333333 133 8 28 173 64 3 2 2 
1050 12222222222222222 5 5 133 8 28 189 60 2 2 2 
1:348 122222222222'22222222 13'3 2 28 132 59 2 2 2 
1285 12222222222222222222 133 3 28 152 59 2 2 2 
lOll 12222 22222 2222223333 133 3 28 192 62 4 1 2 
1261 12222222222222222222222 133 5 28 149 60 1 4 4 
1008 1222222222222222222222 133 7 27 190 63 2 1 2 
1193 122222222222222222222222222 133 7 2'8 132 61 2 1 2 
1330 12222222222222222233333 133 7 28 146 61 3 1 3 
1192 1222222222222222222222222 133 7 28 162 62 3 4 5 
1337 12222222222222222222 133 8 28 153 60 2 4 4 
1211 12222222222222222 13'3 8 28 154 63 1 2 2 
1051 1222222222222222222222222 133 8 28 188 60 2 4 4 
1001 1222222222222222222222222 133 3 28 169 65 :3 2 3 
1024 12222222222222222223333333333 13'3 3 30 191 68 2 1 2 
1223 12222 2 22222222 2 22 22 2 2'22 133 5 27 159 61 3 1 2 
1116 1222222222222222222 5 133 6 28 '176 63 3 2 3 
1200 122'22222222222222222222223333333 133 7 28 150 61 2 3 3 
1148 12222222222222222222222222 133 7 28 174 66 2 1 2 
1135 122222222222222222222 133 7 29 205 64 2 2 2 
1167 12222222'222222222222 1:33 8 26 146 57 3 1 2 
1113 1222222222222'222222222222222 133 8 28 173 57 2 2 2 
1110 122222222222222222222222222 133 8 28 17.4 63 1 2 2 
1114 1222222222222222222222222~3333333 133 7 28 166 67 2 1 2 
1343 12222222222222222222222222222 133 8 28 146 60 2 2 2 I 
1169 122222222222222222222 133 8 28 16·6 66 2 1 2 
1146 12222222222222222222333333333 13'3 8 28 20:3 62 2 3 4 
1145 12222222222222222222222222222 133 2 2'8 209 65 2 2 2 
1199 1222222222222222222223333 133 8 28 157 57 2 2 2 
1039 1222222222222222222222222222222222 133 8 28 175 63 1 1 2 
1117 12222222222222222222222222222 133 8 28 168 65 2 2 2 
51* 
1374 122 5 14 1 24 139 58 3 1 2 
107'3 1222222.22'2222222'2 14 8 26 166 60 4 1 1 
,1177 1222222222222 5 5 14 1 21 156 60 3 1 2 
1093 12222222 5 14 7 2"8 177 63 3 1 2 
1240 1222222222222333'3 14 6 28 173 60 2 3 5 
1354 122222222222222333333 14 7 28 131 58 4 1 2 
1241 12222'2'5333544444444 14 7 28 168 63 3 1 4 I 
1239 122222 6666 14 8 z·8 159 61 3 2 2 
1046 1222222222222 14 8 28 214 61 4 2 3 
1164 12~22222222222222 14 2 27 161 61 2 8 8 
1372 12222222222222222222 14 3 25 140 59 3 3 3 
i34 
1376 1222222222222222222222 14 6 21 144 61 3 1 2 
1203 1222222222222 5 14 6 26 144 58 '3 2 3 
12-96 1222222'22222222'2222333333 14 6 2'8 163 61 2 1 2 
1162 122222222222222222233 14 7 27 145 64 2 3 4 
1204 1Z22222222222222222333333 215 14 7 27 155 62 2 3 3 
1122 1222222222222222222222222222 14 8 28 177 64 1 2 4 
1053 1222222222222 14 8 28 181 58 3 3 3 
1079 12222222222222 14 8 28 187 63 4 2 3 
1026 122222222'22'222 14 8 28 209 62 4 3 4 
1289 12 22 22 22 2 22 222'2 22222 2 2 14 1 20 149 58 2 3 4 
12.!~8 122222222222223133333 14 1 27 141 59 2 4 4 
1311 122222222222233'33333 14 2 28 157 61 2 2 2 
1108 12222222222222222222223333333 14 2 28 173 63 2 2 4 
1230 122222222222222222 14 7 2'8 165 64 2 2 2 
1123 1222222222222222222222222 14 7 2:8 166 62 2 2 3 
1136 122222222222222222222223333 14 7 28 175 63 2 2 2 
1005 1222222222223333333 14 8 28 167 62 2 2 2 
1058 122222222222233333 14 8 28 188 61 3 1 3 
1023 12222222222222222222333333333 14 8 28 189 62 2 2 2 
1014 1222222222222222222223333 14 1 2'8 187 63 2 3 3 
1332 12222222222222222222333'3333 14 2 2'8 14'5 59 2 2 3 
1119 122222222222222222222222333 14 5 26 181 63 2 1 3 
1222 122222222222222222222222222222 14 5 28 158 61 2 3 3 
1105 12222222222222222 14 6 27 194 62 4 1 2 
1210 12222222222'22'2222222222'2233 14 7 2::8 142 59 2 2 2 
1247 12222222222222222222'222333333 14 8 24 139 58 .2 3 3 
1:318 1222222222222222223333333 14 8 28 164 61 2 2 3 
1358 12222222222222222'2222222233'33 14 1 20 136 56 2 2 2 
1224 1222222222222222222222222 14 . 5 27 166 61 3 3 3 
1049 122222222222222222222222222 14 5 28 180 61 2 1 2 
1297 122222222222222333333.3333555444 14 6 28 156 59 3 3 3 
1161 1222'222222222222222233333333 14 7 26 160 64 3 4 4 
1078 12222222222222 14 7 26 192 62 2 3 3 
1308 1222222222222222222222222 14 7 28 165 64 3 2 2. 
1045 12222222222223333'3333333344 14 7 2'8 189 62 2 4 6 
1279 122222222222222222222222 14 8 27 153 62 2 2 2 
1038 122222222'2'2222222 14 8 28 179 61 2 2 2 
1120 1222222222222222222222222222 14 1 28 178 65 2 3 3 
1313 122222222222222222222223333 14 5 22 153 60 2 1 2 
1196 122222222222222222222222233333333 14 7 28 157 62 1 4 4 
1229 122222222222222222222222222 14 8 26 167 65 1 1 1 
1214 1222222222222222222 14 8 28 155 65 1 2 3 
1143 12222222222222222222222222222222 14 8 28 191 66 1 1 1 
1072 1222222222222222233333333333333 14 6 28 172 6.2 4 1 1 
1298 12222222222222222222222222 14 7 27 157 62 2 2 2 
1237 1222222222222222222233333333333 14 7 28 164 60 1 2 2 
1130 1222222222222222222222222222222222 14 1 30 199 62 1 z. 2 
1209 1222222222222222222222222 14 8 28 146 62 1 1 2 
1335 1222222222222222222222 14 8 28 151 62 3 1 3 
1141 12222222222222222222222222222222 14 2 2·a 169 66 2 1 2 
1129 12222222222222222222222222222 14 7 24 192 62 1 1 2 
1156 12222222222222222222333333333333333 14 8 29 190 64 2 3 3 
63* 
1064 122222222222222222 141 8 28 179 61 2 3 3 
1033 12222222222.2.23333333 141 2 27 190 63 4 1 2 
1166 12222222222'2222222 141 6 27 172 64 3 5 6 
1292 1222222222222223333 141 7 28 161 62 2 1 2 
1315 1222222222222222.22:3333333 141 7 2'8 164 63 2 2 3 
135 
1375 1222222222222222222 141 2 23 137 60 2 2 2 
1293 12222222222222222222 141 6 28 164 60 3 2 2 
1317 12222222222222222222333 141 7 2'8 157 61 4 1 2 
1063 1222222222222 141 7 28 178 62 3 1 2 
1074 122222222222.22 141 7 28 194 63 2 1 2 
1383 1222222222222222222222222 141 2 2'5 130 58 1 2 2 
1205 122222222 141 6 28 154 63 3 4 4 
1019 12222222222223333333333 141 7 28 184 64 3 2 2 
1253 l222Z222222222222 5 141 8 28 162 61 3 2 2 
1226 1222222222222222222'222222222222 141 2 2"8 151 60 1 1 2 
1309 122222222'22222222222 141 3 28 162 51 2 2 3 
1387 12222222222222.2222'22333 141 3 2'8 1/81 61 5 3 3 
1125 122222222222222222223333 141 7 27 195 60 2 6 7 
1007 1222222222333 5 5 141 7 28 180 65 4 2 2 
1060 12222222222222222 141 7 28 201 63 2 2 2 
1061 1222222222222222222 141 8 2'8 178 63 3 4 4 
1272 12222222222222222222'222222222222 141 1 28 148 60 2 1 1 
1085 12222222222222222222222222222222 141 6 28 173 62 2 1 2 
1207 12222222222223333333333 141 7 28 158 62 3 3 3 
1218 1222222222222222'2 141 7 28 167 61 2 2 3 
1094 12222222222223333333332 141 7 28 183 64 3 2 2 
1027 122222 2222222222222222222 141 7 28 191 62 2 3 2 
1066 1222222222222222222222222 141 8" 28 170 62 5 2 4 
1075 122222222222222222222222233. 141 8 28 200 60 2 2 2 
1017 122222222222222'22'2'2'22222222'22 141 6 28 184 62 2 2 2 
1137 122222222222222222222333333 141 7 28 19.6 63 1 1 1 
1015 122222222222222222222223~33333 141 3 zs 181 61 3 1 1 
1006 122222222222.22222222222 141 3 29 185 63 3 2 2 
1012 1222222222333333332333333333333333 141 8 28 190 63 2 1 1 
1150 12 2 22 2 2 2.2 22 22 2 22 22 22 22 3 3 3 3 33 3 141 7 28 16:6 66 2 1 1 
1010 1222222222333333333333 5 141 7 28 183 64 3 1 2 
1126 122222222222222222333333333333 141 7 2'8 193 67 2 1 2 
37* 
1056 122222'2'222222 142 6 28 182 64 4 1 2 
1326 1222222222.2222 142 1 23 152 63 1 1 1 
1099 12222222 5 142 6 27 199 64 3 2 2 
1367 122:222 22222222222222 142 8 2'8 156 61 4 2 2 
1153 122222'2222'22'2'2'22'22'22 142 3 28 199 65 2 1 4 
1152 12222222222222222222 142 7 28 166 65 2 1 3 
1341 12222233 142 2 22 158 60 4 1 4 
1254 1222222 5 142 2 28 166 66 4 1 1 
1189 12222222 2533333333 142 6 25 148 60 4 I 2 
1028 12222222222222222222 142 8 28 1B1 65 3 2 2 
1324 12 22 22 22 22222 222 2 142 1 28 173 6'1 1 2 2 
1216 12222222.22'2'223:3'33333333 142 2 2.6 159 63 2 2 2 
1104 1222222222222222222233333 142 2 26 192 59 2 1 2 
1188 1222222222222222 142 6 28 150 65 3 l 3 
1295 1222 2'22'222222222222 5 55 5 5 142 7 27 158 62 3 2 2 
1070 12222222222'2'33333'3333 142 8 28 111 64 1 3 4 
1035 1222222222222222222222222 142 2 28 187 61 2 1 1 
1044 12222 22222222 142 5 29 !.86 61 2 1 4 
1185 1222'2222'222222333333333 5 142 6 26 155 61 2 2 3 
1090 122222222222222 142 6 28 169 60 3 3 3 
1065 12222222222222222222 142 7 27 18.5 63 2 1 3 
1149 12 222 2 2 2 2 2 22 2.3'333'3 333 3 142 8 26 166 61 2 1 2 
1305 122222222222222.2222222 5 142 8 27 151 0,6 2 3 3 
1032 12222222222222222222 142 8 28 184 60 2 1 1 
1076 1222222222222222222233333 '142 8 28 187 64 2 2 2 
136 
1!27 122222222222222222233333 142 2 2'8 191 65 2 1 2 
1:306 12222222222223333:333333344444 142 5 28 161 64 2. 1 1 
1157 12222222222222"222222222222222 142 5 28 202 6'4 2 4 9 
1265 1222222222222222222222333 142 6 28 150 64 2 1 3 
1291 122222222222222223333333 142 7 27 170 64 2 2 2 
1301 1222222222222222222233!33 142 7 28 167 66 2 1 2 
1388 1222 22 22222 2222 222222 222 142 8 26 192 63 3 2 3 
1101 12222222222222222222222223333 142 8 28 191 65 2 3 3 
1284 12222222222222222222233 142 5 28 166 63 2 3 3 
1021 1222222222222222222222222222 142 7 28 180 63 2 2 2 
1155 122222222222222222223333333333333 142 8 28 191 6'3 2 1 2 
1140 122222222223333333333333344444444 142 7 27 203 64 1 2 2 
37* 
1171 5 1222222222222222 143 1 22 162 60 4 1 3 
1037 1222222222Z22 143 2 26 182 lH 3 2 2 
1009 1222222222222 143 6 28 179 62 3 2 2 
1258 1222222 5 143 5 20 146 62 4 1 2 
1245 ! 2 2 22 2'2 2 2 2 2 2 233 3 143 5 28 178 65 2 5 5 
1202 12222222222222222222 143 6 28 155 64 4 1 1 
1213 122222222 143 6 28 161 63 3 2 2 
1256 122 22222222222222 143 6 28 177 65 2 1 2 
1029 1222222222"22222 143 7 28 18'5 66 4 1 2 
1159 1222222222222222222222 143 2 28 168 65 3 2 3 
1342 1222222222222222222 143 6 28 155 61 3 2 2 
1067 12222222222333333 143 8 28 170 59 2 1 2 
1255 1222222222222222222222 143 2 28 176 61 3 1 2 
1030 1222222222222222222222'333333'33 143 3 32'192 65 2 1 1 
1386 122222222222222222222 143 5 28 174 59 2 2 3 
1071 122222222222$333333333 143 5 28 177 61 2 2 2 
1084 12 2 22 2·222 2 2 2222 222222 143 6 28 197 65 2 1 1 
1389 12222222222222222222222222 143 7 28 186 64 3 4 5 
1043 122222222222222222222 143 8 28 186 62 2 1 1 
1275 12222222222222222%2 5 143 1 28 149 62 4 2 2 
1345 1222 22 2 222222 2'2 222223 143 2 2'8 157 61 3 1 2 
1100 1222222222222222222222233 143 3 28 188 66 3 1 2 
1048 122222222222 3333333.3333 143 3 28 204 66 4 1 4 
1212 1222222222222222222222222 143 5 21 163 63 1 1 1 
1059 1222222222222222'2222 143 8 27 184 63 4 2 4 
1036 1222222222222222.2222 143 8 28 180 65 3 4 5 
1221 12222222222222222222222222'22.22222 143 5 28 164 63 1 2 2 
1022 12222222222222222 . 143 8 28 187 65 4 2 3 
1132 1222 22 2 2 2 2222 222z2·2 22233 3 33 3 3 3 3 3 3 143 5 28 182 66 2 2 2 
1096 1222222222222222222222222222222222'22 143 7 28 205 70 l 2 3 
1139 12222222222222222222222222222222 143 2 28 192 64 1 1 2 
1304 12222222222222222222222222222222'2222'2 143 7 2'8 152 63 2 2 3 
32* 
1041 12222222 1.5 2 28 182 60 3 2 2 
1220 12222Z222'222'22ZZ22 15 7 26 158 64 2 2 2 
1174 122222222222 15 1 26 154 65 4 5 5 
1.257 122222Z2222222Z22ZZ2222 15 1 28 168 66 '3 2 2 
1299 122222222222222.2:222222333 15 2 27 1.60 63 2 2 2 
1316 12222222222222223333333 5 5 15 5 28 166 63 3 2 3 
1054 122222222222222222222 15 6 28 186 65 4 1 2 
1322 1222222222222222233333333 15 6 28 153 61 2 2 2 






















12222222222.222222.22.2222"33333 15 7 28 182 66 1 3 4 
12222222222222222222222222222 15 7 28 198 67 1 1 3 
122222222222222222222222222222222 15 8 28 152 65 2 2 3 
12* 

















151 1 28 ·151 63 2 2 3 
151 5 28 186 61 3 1 2 
151 3 28 19'3 67 2 3 3 
151 6 28 179 67 4 1 5 
151 5 28 165 66 2 2 2 
151 5 30 18·4 63 2 3 4 
151 6 28 198 68 3 1 4 
1* 
152 1 28 204 68 3 1 a 
152 5 28 163 61 1 4 4 
152 1 27 152 64 2 3 3 
152 5 29 196 65 2 2 2 
152 6 28 191 67 4 3 4 
5* 
153 l 28 187 67 2 2 2 
153 2 28 163 65 2 2 2 
153 1 28 1&6 64 4 2 2 
3* 
161 2 28 185 66 4 3 4 
1* 




Data for male subjects arrang~d in. pro~easive, 
increasing order of shoulder breadth. Columns in 
< • • 











Number of erupted permanent teeth 
Age· in months 
Height to the nearest inch 
Attitude toward singing 
Rank in sibling order 











































.1222'222222 22222222 22 2 2 22 2 
1.22222'2'2222222222 
139 
A B C D E F G H 
112 7 14 130 52 3 2 2 
112 8 26 117 58 1 1 2 
2* 
113 5 25 133 58 2 3 7 
1* 
1222222222222 12 8 22 139 56 5 1 4 
7 28 145 60 4 1 3 




122222222'2222222333:33'33333333 121 2 22 149 56 2 3 3 
12222 5 121 7 20 133 54 4 1 2 
1222222222222222222 121 8 22 138 56 2 1 4 
12'2222222.22222222222 121 8 25 141 57 2 2 2 
1222222222222222222222222 121 8 28 148 55 2 2 2 
122222.222 121 8 20 132 54 3 1 4 
122222222222222 5 121 8 20 140 55 3 1 2 
122222.2:.2222222222222222 121 8 24 135 55 2 1 3 
1222222222222222222222222 121 8 20 137 63 2 3 3 
12222222222222 121 8 26 147 5·4 3 2 2 
122.2333333333333333333333333~4444 121 2 25 151 57 2 2 2 
12222222.'2222222222222222333333333333 121 l;1 24 121 56 2 1 6 
12* 
12 2222'2222 122 8 25 143 54 3 4 4 
122222 122 7 25 141 58 2 1 3 
1222:222222222it22222233 122 7 25 147 59 4 1 4 
12222222222222222222 122 8 19 133 52 2 2 3 
122222222.2222222233.93 122 8 24 134 54 3 l 1 
12222.22222222222 2 2 22 2 22.2 2 2 2 22 122 8 24 148 54 2 1 2 
12222 222 5 5 5 122 2 19 134 54 4 1 3 
1222222222222222222222222 122 7 21 134 57 2 '1 2 
122222222222222222222223333 122 7 21 140 54 2 3 3 
1222222222222 122 7 28 145 58 4 1 1 
1222222'222222'22222 122 8 28 160 64 2 2 2 
1222'.22 2222 2 2 2 22 2:22 2 22 2 2 2 22 2 2 2 122 7 27 147 58 1 3 3 
1222222222222222223333333333 122 8 24 138 59 2 3 3 
122'2'2222:222222222222 122 5 27 140 57 2 1 1 
14* 
12.2222222222'.22222222 123 5 24 128 55 1 2 2 
1222222222222 123 7 24 1:36 56 3 1 3 
1 222 123 7 24 149 57 2 1 3 
122.222222222222222 123 6 26 133 55 4 8 9 
1222222222222222222222222 123 8 24 12~ 57 3 5 6 
12222222222222222 12'3 8 27 163 59 2 1 2 
1222.2222222222222222 123 8 19 149 57 3 1 2 
12222222222222223333333 123 8 22 147 60 2 2 2 





























































1 222 2 2 2 22 5 5 
1222222222222222222222222 





































123 8 27 148 56 2 1 3 
123 8 26 148 59 2 2 3 
11* 
13 2 26 130 58 :3 2 :3 
1:3 7 21 144 57 3 1 4 
13 7 20 145 58 4 1 2 
13 7 28 159 60 2 1 2 
13 8 18 133 55 2 1 2 
13 7 22 14'3 56 3 3 3 
13 7 28 144 59 4 1 2 
13 7 24 164 59 3 3 3 
13 7 25 135 53 2 2 2 
13 8 19 142 57 4 2 3 
13 8 27 149 55 2 3 4 
13 8 27 154 55 4 1 3 
13 8 28 151 60 2 2 3 
13 7 19 154 63 2 3 3 
13 7 24 151 63 2 1 1 
13 8 24 151 59 3 2 2 
13 3 2·8 17'8 62 1 1 1 
13 7 26 170 60 4 1 4 
1:3 8 24 138 59 2 2 2 
1:3 8 27 143 58 2 3 3 
13 8 28 13-8 59 2 2 2 
13 8 22 153 61 1 1 1 
13 8 27 183 60 4 1 3 
13 7 25 169 62 3 3 3 
13 8 21 127 56 2 2 2 
13 7 26 174 61 2 1 2 
26* 
131 7 25 146 57 4 2 3 
131 2 24 142 60 3 3 3 
1~1 7 25 146 6,1 2 l 1 
131 7 22 140 54 3 2 2 
131 2 27 154 59 .3 1 1 
131 1 26 15.8 60 3 1 1 
131 7 za 154 60 4 1 2 
131 7 20 147 57 3 4 4 
131 2 26 150 61 2 1 2 
131 5 18 161 55 3 2 2 
131 6 27 1&1 56 4 1 2 
131 8 25 173 66 2 1 3 
131 8 26 153 61 2 4 4 
131 8 28 164 57 3 1 2 
131 8 22 171 62 3 2 3 
131 8 28 173 69 2 2 2 
16* 
132 6 23 145 58 3 1 1 
132 8 24 145 56 2 1 2 
132 1 28 143 60 4 2 2 
132 7 25 152 57 3 3 4 
132 7 26 149 60 2 1 2 
141 
316 12222'22:2'333 132 7 28 145 58 3 1 3 
399 12222'222333333333333 132 8 18 142 59 4 1 1 
205 122222:2.2.22222222 5 132 7 27 156 60 3 3 3 
182. 12222222222222222222222 132 7 27 15·6 60 3 2 2 
187 122-2.2 22222 22 2 2 5 132 2 20 162. 58 3 1 2 
439 122222222222222.2233333333333 132 8 24 126 5-8 2 2 2 
355 12222222 5 5 132 2 27 163 57 1 2 2 
213 122222222.22222222:2222 132 6 26 165 63 3 4 4 
330 122.22222222222222233333333 132 7 25 142 59 4 2 4 
447 122222.2222222222223333333 132 8 27 140 60 3 2 2 
357 1222222222.2222222 132 8 28 175 58 3 3 3 
208 122'222:2222 2 132 2 28 175 64 2 4 5 
39·4 12.22222.2'222 2 2 222 2 22 2 132 7 22 149 60 2 3 3 
183 12'2222.222222223333333444 132 6 28 163 58 2 2 3 
400 1222.2222222223333333 132 7 27 164 61 3 1 2 
373 122'22222 222 22 22222 233 3 3 3 3 132 8 25 176 60 2 1 4 
351 1222222222222222233333333 .. 1:32 8 28 157 61 2 3 3 
4·20 1222.222222222222222.2 1~2 7 24 164 61 2 1 2 
273 1222222233333333333 132 6 26 166 62 4 2 2 
144 12222222222.222222222 132 8 28 190 67 1 2 2 
157 1222222222222.22222233:33 132 8 26 175 65 2 3 3 
96 12.2.222222222222 55555 132 8 28 176 63 2 2 3 
JL45 122222222222 132 3 27 193 58 2 1 2 
485 122222222222233333 5 5 132 6 28 200 62 3 2 3 
173 12222222222222 132 7 28 181 63 4 3 6 
218 122222.2222.22 132 6 28 165 64 2 1 6 
31* 
191 122'22222'22222 133 5 24 162 59 2 1 1 
224 1222222'222222 1:3'3 5 24 145 59 2 1 2 
368 12222222 133 1 28 166 62 4 2 3 
387 12 22222222222'2 2 2 133 3 23 148 57 3 1 3 
42'9 122222222.222 5 5 133 2 21 135 60 4 2 4 
195 122222'2'22'2222 1:33 2 27 157 60 4 2 2 
356 12222.2:2222222 133 7 22 157 59 3 2 2 
25c8 122 2'22'22 2222 2 22 2 22 13'3 7 2·a 167 63 2 1 1 
43-8 1222222222222222222222222 13'3 2 24 137 5-8 2 1 2 
405 122222:222222222222'22 133 2 25 148 59 2 3 3 
237 122222222222222222 5 133 7 22 153 61 3 3 3 
332 122222'22222 133 8 24 140 61 3 1 3 
515 122222:22~222222222 133 8 28 175 63 3 3 3 
409 122222222222233444444444 133 2 24 137 60 2 2 2 
228 12222 2222 2 22'222.2222 2 133 3 27 149 62 2 2 3 
227 12222222222223333334444 133 6 25 145 60 3 1 3 
197 12.22.2.'2. 2222.2 2.2 22 222 133 6 27 163 63 3 2 4 
367 12.2222 22.2 22 222·2222 222 22 3 3 133 7 28 162 65 3 1 2 
46t8 12'222222222 22 133 8 27 171 66 4 1 3 
365 1222.22222'2'2 2233 3 3. 133 8 28 156 59 4 2 3 
181 12222'2:222222222222 133 8 24 162 59 2 2 2 
458 12Z2XZ22222222222 133 5 25 147' 59 3 1 2· 
269 1222222222222 133 5 28 175 63 4 3 5 
472 1222'22'2'2222222222'222223333333 13'3 8 24 168 70 2 2 3 
342 12222:22222222 133 7 28 148 64 3 2 2 
307 12222.22222222 133 7 28 183 68 3 1 5 
106 122.222222222222222.223333.333333 133 8 27 179 61 2 2 2 
268 122.22222 133 3 28 181 58 4 1 2 
246 122222222222222223333333'33333333333333 133 8 28 168 63 2 1 1 
29* 
:142 
430 122222 222222 14 1 27 143 62 3 1 3 
176 122222222222 14 6 28 167 62 3 1 1 
462 122222222222222 14 3 24 142 60 2 2 2 
232 1222222'22222"22222222222 14 6 24 140 58 2 1 1 
347 1222222'2222 14 6 27 155 60 4 1 2 
364 122222'222:222'23~33333 14 7 28 160 61 4 2 2 
262 122'22'22222222222222222222 14 5 28 168 60 3 2 2 
396 1222222222222333333333.333 14 7 24 147 61 3 2 2 
482 1222222 5 14 7 28 184 68 3 1 2 
83 12.2222222'222~ 14 8 28 178 63 4 l 1 
2.34 1222222222222222222222222333 14 2 26 148 58 2 3 3 
397 1222222~3 14 8 23 148 61 3 1 3 
384 1222222'222222 5 14 6 24 158 60 4 2 2 
362 12222'222.22222333 14 7 28 169 62 2 1 3 
241 12.2'22222222222222222 14 8 2'2 151 60 2 1 2 
149 122222ZZ22.22222Z2222222 14 8 28 169 57 2 1 1 
151 12222222222222 14 8 28 178 64 2 4 4 
210 1.222222 5 5 14. 3 29 162 64 4 1 2 
230 1.2222222222222.222 14 6 27 168 63 2 2 2 
158 122222:222 2222:3 3 3 14 6 28 176 62 4 4 4 
325 12.2222222.22.22222'2.2222'222 14 7 Z5 151 59 2 1 2 
513 12222"2222222222222 14 8 25 174 65 3 2 3 
150 1222222222222222222333 14 8 2:6 16.4 61 2 2 3 
369 1222222222.2222.2222333333333 14 5 28 18·4 64 2 2 3 
220 1222222422222 14 7 28 163 65 2 1 3 
252 12222222:2'22222 5 5 14 7 28 172 64 4 1 3 
172 12222222222223333333333 14 8 28 171 66 3 1 3 
38,8 1222222222222 14 6 25 153 62 4 6 9 
120 1222222222222223333 14 6 28 176 61 3 2 2 
20 1222222222222222222222 14 7 28 196 65 1 3 4 
155 122.2.222.222 22.2.222 14 8 28 178 62 2 2 4 
16~ 1.222222222222 14 7 28 165 67 4 3 4 
517 1222.222222222222222 14 7 2'8 179 65 2 2 2 
135 l22.2222Z2222 14 8 28 177 66 3 1 1 
496 1'2222222.2.22222222222333333 5 14 8 28 215 67 2 2 2 
296 12'222:2222:2:222222222222 5 14 7 2'8 190 68 4 1 3 
36* 
321 1222 141 6 25 147 62 4 2 5 
505 .12222222'2Z222222.2333 5 141 2 24 150 60 2 1 2 
416 122222'2222'.2'2 141 1 28 13'4 63 3 1 1 
193 1222 5 141 2 28 156 60 3 2 2 
383 1.22.2222222 141 2 28 166 61 3 3 4 
240 122222222222.2 5 141 6 28 143 60 2 1 3 
341 1222.222222 141 7 24 153 61 4 2 2 
413 1222222222.'222222222'222222 141 5 2'2, 138 59 2 2 2 
318 12'222222'222'222222 141 5 28 145 sa 2 1 3 
326 1222222222222222233333 141 5 28 152 58 .2 4 4 
390 1222222222222222233333333 141 3 28 121 57 2 2 2 
401 1'22.222.2222 223 333 3 33 3 3 141 6 22 149 61 2 1 2 
203 1222'22222'222222 141 7 28 155 61 4 1 l 
328 122'22 141 1 26 140 60 3 2 3 
18:6 1222.2222222222.22 141 2 27 174 63 4 2 2 
3<36 12'22'22222.22222.222333 141 3 28 151 63 3 2 2 
62 12.22223.3333333333 141 6 28 192 65 4 4 5 
117 12.222222222223333333333333333333 141 8 28 168 62 2 3 3 
214 122.222222'2222 55 5 5 5 5 141 6 24 159 63 4 2 5 
212 122222222222222222222223333'333333 141 7 22 119 65 1 1 4 
393 122222222222222.2222222.222 141 7 24 141 59 4 1 3 
---------
143 
223 122222'2'2222'22 141 2 28 166 62 2 1 2 
180 12'2:22222.2222'2222.22:22 141 1 2.5 158 61 3 1 4 
84 12222222222.22223 141 7 28 190 62 3 3 3 
2:89 1222'222222'22'2223333 141 4 27 182 62 3 2 3 
16,8 12.22.2:2222.22 2 2222 2222.3 3 3 3 3 3 3 3333 3 141 7 28 180 60 2 1 3 
263 12222222222222222?3333333 141 7 28 172 63 3 1 3 
375 122222ZZ2Z222'222222222222 141 8 26 152 61 2 1 1 
480 1222222:222 5 141 3 28 179 70 3 2 2 
lt-74 1222222.22 141 8 28 185 62 4 2 2 
200 1222'22.2222 5 141 6 28 163 65 4 3 5 
189 12.222'222 141 7 27 164 68 3 2 2 
.! .. 93 12'2222222.2222222233333 141 6 28 19"9 6·4 3 1 2 
118 1222222222222 141 7 28 178 62 3 5 5 
63 1222222222Z222.222.22222222 141 8 2'8 182 66 4 1 2 
35* 
23.5 1222'222222222:2'222 22 142 1 24 148 .51 2 1 1 
=~37 12222:Z22 142 3 25 144 64 3 1 2 
514 1222.22222 142 1 28 168 60 2 2 3 
170 122.22.'222222.22 142 2 27 177 64 4 2 3 
360 122222222222 142 2 28 164 63 3 2 2 
lf42 1222'22222'2222:2223333333333333 142 1 26 143 59 1 2 2 
3:63 1222:2:22222'.222'2:.22.222.22.22 142 1 28' 155 59 2 1 1 
l60 12:22'2.2222'2222223 142 5 28 171 62 2 3 4 
24.2 12 2222.2222'22 2 222 2 222 2 2 2 3 3 142 7 26 152 64 3 2 3 
:~76 1.22222222222222222 5 5 142 7 28 153 64 2 2 2 
377 122:2'2222222'223'3333333:3333 142 7 28 155 65 2 2 3 
:L85 122:2222'22:2222222222222233:33333 142 6 24 1'64 64 2 1 2 
381 122.2222.2:2'22'2'233333 5 142 5 27 169 60 2 2 3 
216 1222 142 6 28 166 67 3 4 4 
2.2 1222222222'222222222 142 8 27 187 66 2 2 2 
lJ<67 12.2222222222 5 142 8 28 200 63 1 2 5 
245 12'22222222.2:22.223333 142 6 2'6 1·42 63 3 1 2 
502 1222222 142 8 .25 176 61 4 2 3 
366 12:2222'2222 142 6 28 167 66 4 1 2 
253 122.222:2222222222223333 142 7 28 176 68 3 2 2 
251 122222222222222222:2233333333333'3$3'33'3 142 8 ZB 192 67 2 I 3 
100 !22'222222222222 142 6 2'8 186 66 4 3 4 
178 12.222222222222222 142 7 25 169 66 4 2 3 
23 122222222222222222222 142 7 2'8 198 71 2 1 1 
30 12222222222222222 222 2 2 2233333 33 333333'3 142 1 28 200 66 1 2 2 
2.67 12 222 2222'2 22 2 2 2 23 3:3-3 3 3 3 5 142 8 28 174 12. 2 3 3 
165 1222:22222222.2222 5 142 3 28 169 65 4 1 3 
3:59 12222.2.2:2.222.2.222:2222233 142 7 28 176 68 2 2 :3 
512 1222:2222222222222222· 142 7 28 190 68 2 1 1 
51 12222.22.2.22222222333333 14.2 8 28 201 0.6 2 2 3 
510 122222222.:222222222.22 142 7 2:8 172 68 2 2 4 
18 122222:.222.222222222222233 142 7 28 189 66 2 1 4 
32* 
379 1222 22"22 2.2Z2'Z2:22 3 3 33''3 3 143 1 27 161 64 2 1 2 
348 12222:222.2.2222222 2 143 8 22 147 62 2 :3 3 
3·34 122:222:22 143 6 28 160 63 4 1 1 
204 12222 66 6 5 143 6 28 163 62 3 1 1 
338 1222'2:222'22222222222222222 143 7 27 165 64 3 2 2 
I 3-91 12..2..22222222222233333333333333 143 2 21 151 63 2 2 2 
385 12:22:2.222 222 2 2 222.2 143 5 26 153 61 2 1 1 I 
j 
144 
516 12Z22Z22'2222222ZZ222222 143 5 28 179 64 2 2 3 
199 122.2222222222222.2$33333 143 6 24 159 63 3 1 2 
l90 1222.222222222333 143 8 26 163 69 2 1 1 
148. 12222222222.22222222 143 5 28 177 63 1 3 3 
295 1222.2222222222 5 ·5 143 6 28 181 68 4 2 4 
163 1222222222222222333333344 143 6 28 178 59 3 1 2 
352 122222222222222 143 3 za 175 66 2 3 4 
114 122.2222 2 22 222 143 7 28 173 63 2 2 2 
266 12222222222222'22222222222 5 143 7 28 188 66 4 5 5 
21•9 12222222'23333333333333 143 8 28 167 67 3 2 2 
13 12222222222 2 z·3 333 3 3 3 143 8 28 189 67 3 1 1 
69 12222.2222242222 2222'222 143 6 27 188 67 1 2 3 
128 12222222222 143 6 26 192 61 2 1 1. 
477 122.22222222222 143 6 28 203 67 3 6 6 
99 122222:2222233 143 7 28 170 67 4 1 2 
65 122222222222222222222222222222333 143 7 28 184 64 1 3 3 
305 1222222222222333333.34444444444 143 7 28 187 70 3 1 2 
33 122'22.222.2222:222222222 143 7 28 200 65 3 4 5 
179 12222222'2222233 143 8 28 166 65 3 4 4 
2:91 1222222222222 143 6 28 185 70 3 3 4 
378 1222222.2222 555 . 143 7 28 159 6·4 2 1 3 
29 122:222222222222222333333 143 7 28 192 71 2 1• 1 
478 122222.2:22222223333 .5 143 7 28 201 74 4 1 3 
16.9 122222.22222 5 143 8 28 165 68 3 2 2 
90 1222.22222.2222222 143 8 28 203 69 3 2 2 
508. 1222'222222.'222 555'55 143 5 28 174 66 2 2: 3 
146 1222:2.222.222222222222 143 7 27 171 69 2 2 2 
141 1222.222222 2:22'222.2.2 22.2· 5 143 7 28 165 63 2 3 3 
40 12222222 143 7 28 223 68 4 1 2 
27 12222222222222222222222223:333333'33333 143 8 28 191 70 2 2 2 
2.59 122'222222 22223333 143 6 26 169 65 4 2 3 
38* 
392 1222222222222233333333333 15 5 28 148 60 2 2 3 
217 12'2 15 2 28 157 64 4 1 5 
354 12222222'22222222222 15 2 23 !51 65 3 3 3 
127 1222'2222 5 15 6 28 179 65 3 3 3 
177 12.2Z222ZZ222333 15 6 28 163 61 3 3 3 
57 12.22222.222'2333333333333 15 4 28 203 65 3 3 3 
473 122222222222'222222222.22222 15 6 28 176 70 4 1 2 
247 12222:22.222222 5555'5'55 15 7 28 171 66 3 3 3 
308 12'22222Z2.2 2 22 223·3 3 333 3 333 33 15 8 28 208 67 1 2 5 
2'72 1222222.222'2225555-5 55 5 15 7 26 167 67 3 1 1 
265 122222'22 15 7 2.8 178 66 4 3 4 
285 1222222222.222 5 15 7 28 181 63 4 1 2 
277 122.222222222'222'222223'33'33333'333333333 15 8 28 186 72 2 1 1 
60 12ZZ22222222233333 5 15 8 28 191 65 3 3 3 
93 12222.22222.2222233 15 5 28 179 62 5 2 2 
506 122.2222'2.2 2 2 2 2 2 2 2 15 6 28 163 63 3 3 3 
335 12222.222 15 7 24 145 60 4 1 2 
260 122.222:2222222222 5 15 7 28 166 67 3 1 1 
300 122222.2222222233333g44444444 15 7 28 173 71 3 2 2 
48;6 122zzzzza22222222222 5 15 7 28 192 68 4 3 4 
71 1222'22.222:2222 15 8 2'8 189 71 2 l 2 
131 12.222222222222'22 15 6 28 178 65 4 2 .3 
153 122.22'22222222 222 2 22 2 2 3 15 7 28 193 71 3 2 3 
122 1222'222222222 15 7 28 170 67 3 1 2 
147 1222222222222 5 15 7 28 171 69 3 1 2 
















































































1.2222222.2 222 2 22 2 2'3 3:3 3 
1222222:2 5. 









1ZZ2Z2'2.2..222222Z2 2333 3 
12.Z2Z22Z22222222222233'3~33'33 
122ZZZ2.222222:2 2.2 5 
122222222Z2Z2ZZ22 222 
12'22222'22222 









12'22 22'222 22'22 2222 2 222 2 
12'22222 
145 
15 5 28 197 66 2 2 3 
15 6 26 178 68 3 1 6 
15 6 21 174 62 3 2 3 
15 6 28 180 70 4 3 4 
15 6 28 184 67 4 1 4 
15 6 28 195 65 2 1 2 
15 6 28 205 69 3 3 6 
15 7 28 168 64 2 1 3 
15 7 2'8 188 67 3 2 2 
15 8 28 173 70 2 2 3 
15 7 28 169 67 4 2 2 
15 8 28 180 63 3 2 2 
15 2 28 200 6·8 2 2 2 
15 7 27 191 62 4 1 2 
15 6 28 194 65 4 1 i 
15 6 28 204 66 2 1 2 
42* 
151 6 28 150 64 3 2 2 
151 1 27 1'58 63 2 2 2 
151 6 28 172 66 4 2 2 
151 1 27 173 65 4 3 3 
151 6 2.8 195 67 2 1 2 
1'51 6 28 155 62 2 5 6 
151 7 28 169 62 4 1 3 
151 6 24 141 62 3 2 2 
151 6 27 165 68 3 3 3 
151 2 28 164 65 3 3 3 
151 5 2'8 19:3 65 2 2 3 
151 6 26 172 68 4 1 2 
151 6 28 178 68 4 3 5 
151 6 28 181 68 4 3 3 
151 8 28 178 66 2 4 4 
151 2 27 197 63 2 5 6 
151 6 27 170 68 4 2 3 
151 7 28 169 67 2 2 2 
151 7 28 1'86 65 3 1 1 
151 7 28 190 73 4 2 3 
151 7 28 197 64 2 2 a 
151 8 28 175 68 2 6 8 
151 8 28 192 66 2 2 2 
151 6 28 180 63 2 1 1 
151 6 28 181 68 3 2 2 
151 6 28 197 71 4 3 3 
151 7 28 208 69 1 1 2 
15:1. 5 28 180 67 :3 2 2 
151 8 26 186 72 2 2 ·6 
151 6 28 175 61 3 I 6 
151 7 28 199 69 1 1 2 
151 7 30 212 65 3 5 5 
151 7 28 166 67 4 1 7 
151 7 28 207 70 2 5 5 
1.51 7 28 204 68 2 1 4 
35* 
152 1 23 163 63 2 2 4 
152 1 28 179 66 3 2 2 
146 
116 12222 15·2 7 28 170 55 3 1 3 
2:55 12'22222222:2222222'33$333 152 1 2'8 178 6c6 2 2 2 
353 1222222222:222222222222"222 152 2 28 159 60 2 2 2 
313 12222'2:222222223333333 152 1 2'8 180 68 2 2 2 
471 12.222.22.2222222"5333333333 33 3 152 6 28 205 65 3 5. 9 
382 12222222:222 5 5 152 6 20 151 66 3 2 2 
310 12.'2 22222222 152 6 27 186 69 4 1 2 
16 i22222222Z22 152 6 2a 192 66 3 2 4 
292 122222222'22222222333'333 1'52 a. 30 180 70 2 2 2 
77 1222222222.'222 15.2 7 30 181 66 4 3 4 
112 1222222222222 152 8 28 188 63 2 1 2 
74 122222222222222 152 1 28 186 66 2 3 3 
32 122'2222222'222222222333333333333 15.2 6 28 188 70 1 1 1. 
358 1222222.222222:22 152 6 29 165 67 2 3 3 
102 12222222.2.'222.22 23 3 3 152 7 28 178 61 3 3 3 
274. 1222222222222'233333-3344444444444444 152 3 28 174 68 2 3 3 
275 12222:2222.2222222223333 152 4 27 186 70 2 1 4 
509 12222.2222222 333"3 5 152 6 28 183 71 3 3 3 
1'9'2 1222.2222222222 152 5 28 164 66 2 1 1 
108 1222.2:222222222222222222333333333333 152 5 28 188 69 2 2 2 
167 1222222'222222333 152 6 28 182 68 5 1 2 
110 12222222222222222223 152 6 28 185 68 3 1 4 
280 12.Z2ZZ22222222.22 5 152 6 2"8 188 66 4 2 3 
82 1.222222222'22'2 2 152 6 28 192 62 3 2 3 
303 12222.2Z22222222222333333.3'33 152 7 28 186 70 2 2 2 
306 12222'222222222.22.2'233"33 152 7 2.8 187 71 3 2 2 
139 1222.222222222222:2222.22 15.2 8 28 18-6 73 3 1 2 
21 122222'22222222222222222222 152 5 28 197 63 2 3 3 
380 1222222222222 55 152 5 27 157 64 4 2 2 
.lt-9.5 12::2222.22222.22222222233333 152 2 28 207 65 4 2 4 
24 1222 22.22'22222222 2 2 222 222 23 3 3 3 3 33333 3"3 152 6 28 198 69 1 2 2 
314 1222.222.22222'22.22222.2.33333 152 5 28 177 66 2 1 2 
' 34* 
503 12222222'22222'222.222222222 153 1 28 151 61 3 3 3 
202 1'22'2 2222222 2 153 5 28 163 67 3 1 3 
42 1.2.22222222'2"222222 153 6 28 194 66 4 2 3 
49 12222222 153 6 28 203 64 4 3 3 
2:18 12222222.22222 153 5 28 175 68 2 2 2 
129 122222.2222222 153 6 2"9 184 64 4 5 5 
309 122.2222222222':8 333 5 15·3 6 28 192 67 3 2 3 
123 12.2.222222.22.22 153 3 26 170 62 4 1 4 
39 12222222222.222222 153 6 27 198 67 4 1 4 
174 12:22 5 555'-5'55 15·3 6 28 180 69 3 3 6 
8'5 1Z2 153 6 28 190 68 4 1 3 
' 47 12'.22.222 153 6 28 19"8 67 5 1 3 
59 12;:2222"2222222333333 153 6 28 199 66 3 2 2 
507 122'2222:2222.2"2222"22223"3333:33333 153 2 28 176 70 2 3 4 
64 122222222.2.2222.222 222 153 5 2"9 18"3 71 2 1 1 
25:6 1222'22.222222.22222222 5 153 6 26 170 12 4 3 3 
264 122222222 5 1'53 6 2'8 178 69 4 1 2 
481 1222'222'222.2.23333 55-5'55 153 .6 29 1:'91 73 2 3 3" 
1 122222222222222222222.2333333333:33 153 6 31 213 65 2 2 4 ·: 
25 122.22222 5 153 1 28 192 10 2 1 2 
166 122222222.2.22222222222223 153 8 28 17'6 10 2 2 3 
41 12.2222222222222222 153 4 28 189 62 3 1 2 
374 12222222222'222.2223 33 >153 5 24 162 67 4 2 2 
511 1·22222222.22222222'2 22 5 153 5 28 172 67 2 1 2 
109 1222222222.2222222"222.2233333333 153 7 28 187 70 1 1 3 
147 
. 31 1222.22222222222222222222'23333.33333333 
499 12'2222222.22.22.2222223333333333333 
153 6 28 200 71 2 2 2 
5 153 6 28 205 6'9 3 2 3 
271 12222222222222222222222222222~33333333 153 6 28 195 70 2 1 2 
28* 
457 12:2222222222 2222222222Z22 ~6 2 28 145 64 2 2 2 
126 1222222222.222222 16 5 28 192 66 2 2 6 
6 1222:222222222222.22223333333333333333 16 5 28 201 70 2 3 3 
78 122222222222222333333 16 2 26 183 66 4 1 2 
li~3 122.2.222222.2 2 2 2 5 16 6 28 172 71 4 3 3 
370· 122222222.2'2 222 333333'3333 33333 3<3·333 16 5 26 165 68 3 4 4 
196 122222222222.22 16 5 28 161 63 3 2 2 
58 12222222222 5 16 5 28 194 65 3 3 3 
137 12.22 22222 2'2 22 16 6 28 179 67 3 3 3 
88 122222222.2.2222 22 16 6 28 195 68 5 1 2 
105 1222222.2.222222222222 16 2 28 190 66 2 2 2 
140 1222.2222222 2 2 222 222 2 16 5 28 173 77 2 3 3 
67 12 2 2 2222'222 2 2 2 22 22'22 3 16 5 28 189 70 2 6 9 
475 12222.222.22:2.22 5 5 5 16 6 28 193 68 3 2 2 
75 122222.222:22.22 16 6 2'9 204 68 3 1 2 
124 12'22222222222222223333 16 7 28 170 68 2 2 2 
50.0 12222222222:222.22222233333333 16 1 30 214 6'9 2 2 2 
1:30 1222.2222222223'333 3 16 2 z·a 17'5 74 .3 3 3 
184 12222222222 16 5 28 165 68 4 2 3 
207 12222222222222222222 16 5 28 1·67 67 2 .2 3 
54 1222222222222222233 16 5 28 191 67 2 4 4 
94 1222222222222222222222 16 5 2'8 203 66 3 2 3 
89 122222222222222222222 16 6 27 186 69 2 3 3 
279 12222222222223333 6 16 6 28 188 70 4 2 2 
38 12222222222222222222 16 6 !l 193 70 3 4 5 
501 1222222222222222222222222 16 5 2'8 205 71 2 2 2 
222 12222222222222222 16 6 28 164 67 3 1 2 
487 12222222222222222222222223333333333344 16 5 28 201 73 2 3 4 
55 122222.2222222 16 6 28 195 71 3 1 2 
134 122'2 222222222222 16 5 28 187 65 4 2 2 
488 12.222222.2222222222222'222'333 16 6 28 193 71 2 1 2 
31* 
470 12.2'23 333 3 161 2 2'9 195 66 3 2 5 
284 1222222222222 .5 161 6 28 176 66 4 l 3 
282 1222222222222 1~1 6 28 184 71 3 1 1 
37 1222222222222.22222222 161 3 28 191 66 3 2 2 
50 1222222222222 5 5 5 161 6 28 192 70 3 1 2 
46 12222222222222222222 161 4 28 194 66 4 1 2 
489 1222222222222333333 161 6 28 200 71 3 1 2 
294 1222222222222 5 5 161 6 28 188 70 3 2 2 
281 12222222222333 161 6 28 190 69 4 2 2 
48 122222222.222222 161 7 28 196 67 3 1 1 
301 1222222222222.222222223333333 444444444 161 1 28 175 69 2 2 2 
52 12222.222222222'222.22 161 5 28 197 67 2 1 2 
101 12222222222222222222'333 161 7 28 207 71 3 1 2 
491 12222222222222.222223333333333333 161 7 28 208 71 3 1 3 
15 1222222222222 161 5 28 182 62 3 1 2 
315 .122222222.222222 5 5 s~s 161 7 27 180 73 2 1 1 
97 12222222222223333 161 7 28 193 73 3 1 3 
286 1222222222222222222 .5 161 5 28 1a~ 70 4 2 3 

















































































162 5 28 180 70 3 2 2 
162 1 27 155 63 3 2 4 
162 6 30 188 71 2 1 2 
162 1 28 191 ·7o 2 1 3 
162 1 28 Z21 6·6 2 1 1 
162 6 28 204 73 2 2 3 
162 1 28 202 71 1 1 2 
162 5 28 17'9 67 3 2 4 
162 6 28 196 66 4 1 2 
162 7 28 197 74 4 1 2 
162 5 31 199 70 2 4 4 
162 6 32 234 71 3 1 1 
162 7 29 204 66 3 1 6 
162 5 28 198 67 2 3 5 
162 6 28 179 70 2 3 3 
162 1 28 201 65 3 1 1 
16* 
163 1 27 175 66 4 2 2 
163 5 28 154 67 2 3 3 
163 1 32 184 70 3 1 1 
163 5 2"8 183 69 3 2 3 
163 2 27 200 69 3 2 2 
163 2 -28 189 68 3 2 2 
163 2 28 191 72 2 1 2 
163 4 28 202 69 5 2 3 
163 6 27 188 72 4 1 4 
163 2 28 180 67 2 1 2 
163 2 29 182 68 4 2 2 
163 5 31 217 70 2 1 3 
163 6 28 182 69 3 2 2 
163 4 28 186 70 2 1 2 
163 6 28 192 73 4 2 2 
15* 
17 6 28 2~1 7'5 4 3 3 
17 5 30 213 69 1 1 3 
.. 
17 5 28 199 68 4 3 3 
17 5 28 186 70 2 3 3 
17 5 28 195 73 2 1 1 
17 5 28 180 70 2 2 3 
6* 
171 5 28 192 72 3 1 2 




Data for female subjects arranged in order by 











Number of erUpted permanent teeth 
Age. in months 
Height to the nearest inch 
Attitude toward singing 
Rank in sibling order 
Number of children in family 
150 
A B C D E F G H 
1243 1Z2SS33333 131 8 2'8 160 59 2 3 4 
1* 
1179 1222'2 113 8 23 152 56 3 1 5 
1* 
1259 1222222222222 131 8 24 1'54 61 2 2 4 
1371 1222222 133 6 25 138 60 4 2 2 
1244 12222222222 133 6 2'8 177 64 4 2 4 
l3-f4 122 5 14 1 24 139 58 3 l 2 
107'3 122 2 22 222'2'2 22 z 2'22 14 8 26 166 60 4 1 1 
1171 5 l 222222'2"2'2222 2 22 143 1 22 162 60 4 1 3 
6* 
1385 12222 22233'33'3 121 7 23 133 55 2 2 2 
1290 122222222222222 12'3 7 26 146 57 4 2 3 
1176 122222222'2'2 22 123 8 23 146 59 3 2 6 
1173 122 222.2'2222'2 2222'22 22 13 8 28 147 58 2 2 3 
1016 122 22 222222'2 2 22 2 1~3 7 28 191 65 2 2 2 
1177 1222222222222 5 5 14 1 27 156 60 3 1 2 
1056 12222222222'22 142 6 28 182 64 4 1 2 
1037 1'22'2 2 2'2'2'2'222 2 143 2 26 182 61 3 2 2 
8* 
1334 12222222'2222'22333 113 8 24 144 54 3 1 2 
1208 12222'22222222 121 8 25 147 57 3·1 2 
1379 12222'22222222 122 1 25 131 57 5 2 3 
136·6 1222222222222'2222 122 8 22 127 53 4 2 2 
13'69 12Z22'222ZZ22222222222 123 6 26 154 56 3 3 4 
1269 1222222 5 5 5 55 123 7 27 151 59 3 1 1 
1242 1222222'2'22222222222222 123 8 20 173 60 2 1 3 
1231 12222222222222222'2222222 13 7 27 !59 57 2 3 3 
1327 12222222222222222233 13 8 23 152 58 2 2 2 
1283 122222222222222222222 131 8 27 153 5·9 2 2 2 
1018 1222222222222 131 8 28 185 62 4 2 8 
1118 122222222222'222'33333 '133 6 28 168 62 4 2 2 
1390 122222 5 5 5 5 133 7 28 167 62 4 2 3 
1093 12222222 5 14 7 28 177 63 3 1 2 
1064 122222222222222222 141 8 28 179 61 2 3 3 
1326 12222222'2'22222 142 1 23 152 63 1 1 1 
1099 12'222222 5 142 6 27 199 64 3 2 2 
1367 12222"22'222'2222222222 142 8 28 156 61 4 2 2 
1009 1222222222222 143 6 28 179 62 3 2 2 
1041 12222222 15 2 28 182 60 3 2 2 
1220 122222222222222222 15 7 26 !58 64 2 2 2 
21* 
1.347 122222222222222 11 8 13 138 57 4 3 3 
12:78 12222222222222222222222 123 8 22 153 58 2 3 3 
1350 1222222Z2'22ZZ222222222222 13 8 28 1'3"8 57 2 1 2 
1234 1222'2222222222222222222 131 7 28 162 61 2 2 2 
1004 12222222222222 131 8 28 177 63 3 2 2 
1168 12225225225252'22222222225 133 5 27 171 63 2 6 6 
1172 1Z2222222222Z222222 133 8 23 151 61 2 3 7 
1062 12222222222222222222 133 8 2·a 184 63 2 2 2 
i 1240 12222222222223333 14 6 28 173 60 2 3 5 
I 
151 
1354 122222222222222333333 14 7 28 131 58 4 1 2 
1241 1222225333544444444 14 7 28 168. 6:3 3 1 4 
12'39 122222 6666 14 8 28 159 61 3 2 2 
1046 1222222222222 14 8 28 214 61 4 2 3 
103:3 122222222222233333:33 141 2 27 190 63 4 1 2 
1166 122222222222222222 141 6 27 172 64 3 5 6 
1292 1222222222222223333 141 7 28 161 62 2 1 2 
1315 1222222222222222223'333:333 141 7 28 164 63 2 2 3 
1153 12222222222222~22222 142 3 28 1 9'9 65 2 1 4 
1152 12222222222222222222 142 7 28 166 65 2 1 3 
1zsa 1222222 5 14:3 5 20 146 62 4 1 2 
1245 122222222222233:3 14'3 5 28 178 65 2 5 5 
1081 1222222222222 152 1 28 204 68 3 1 8 
22* 
1338 1222222222222222222222222 12 8 24 146 55 2 1 1. 
1381 12222222222223333 121 8 20 129 57 2 4 4 
1351 12222222222222222233333 122 2 24 139 57 2 1 3 
1160 1222222222222222333!3333 123 3 27 157 59 2 1 3 
1287 122222222222222233333 123 8 23 154 55 3 3 4 
1228 1222222222222222222222222 13 6 26 158 57 3 2 2 
1302 1222222222222 13 6 28 !66 59 3 2 2 
1384 12222222222223333333 13 7 25 131 56 2 2 2 
1270 122 2222 222 22222 22 2 22'2 13 7 2'8 144 59 2 4 4 
1320 12222222222 13 8 28 164 61 2 3 3 
1310 1222222222'22'2222222.2 131 2 28 163 60 2 2 3 
1346 122222222 131 8 24 137 57 3 2 2 
1361 12222222222222222222 132 2 22 133 59 3 2 2 
1083 122222222222222 132 6 25 196 63 4 3 4 
1340 1222222222222222222222222 132 8 27 155 62 2 2 2 
1233 122222222222222222222222 133 6 28 164 64 2 l 3 
12.62 12222222222222222222 13'3 7 26 148 62 2 3 3 
1182 122222222222.2222222 133 7 21 1'3:4 63 3 2 2 
1057 122222222222223333 133 7 29 187 61 3 2 3 
1219 1222222222222222233333333 133 8 28 168 66 2 1 1 
1087 122222222222233333 133 8 28 173 63 3 2 3 
1091 12222222222222333333 133 8 28 178 63 2 5 5 
1164 12222222222222222 14 2 27 161 61 2 8 8 
1372 12222222222222222222 14 3 25 140 59 3 3 3 
1376 1222222222222222222222 14 6 2'1 144 61 3 1 2 
1203 1222222222222 5 14 6 26 144 58 3 2 3 
1296 1222222222222222222333333 14 6 28 163 61 2 1 2 
1162 122222222222222222233 14 7 2'7 145 64 2 3 4 
1204 12222222222222Z2~22333333 215 14 7 27 155. 62 2 3 3 
1122 1222222222222222222222222222 14 8 28 177 64 1 2 4 
1053 1222222222222 14 8 28 18'1 58 3 3 3 
1079 12222222222222 14 8 28 187 63 4 2 3 
1026 1222~222222222 14 8 ·28 209 62 4 3 4 
1375 1222222222222222222 141 2 23· 137 60 2 2 2 
1293 12222222222222222222 141 6 28 164 60 3 2 2 
1317 12222222222222222222333 141 7 28 157 61 4 1 2 
1063 1222222222222 141 7 28 178 62 3 1 2 
1074 12222222222222 141 7 28 19:4 63 2 1 2 
1341 12222233 142 2 22 158 60 4 1 4 
1254 1222222 5 142 2 28 166 66 4 1 1 
1189 1222'2222 2533333333 142 6 25 148 60 4 1 2 
1028 12222222222222222222 142 8 28 181 65 3 2 2 
1202 122 2 2'2'22 2 2 2 2 2 2 2 2 2 2 2 2 143 6 28 155 64 4 1 1 
1213 12222'2222 143 6 28 161 63 3 2 2 
1256 12222222222222222 143 6 28 177 65 2 1 2 
152 
1029 122222222222222 143 7 28 185 66 4 1 2 
1174 122222222222 15 1 26 !54 65 4 5 5 
47* 
1191 1222222222222222222222 11 a 25 150 50 1 2 2 
1178 122222222222222222222 111 8 26 144 54 3 1 2 
1329 122222222222'22223333333 12 1 28 149 57 3 1 3 
1368 1222222222222222222222222 121 5 26 130 55 2 4 5 
1180 12222222222222222222333 122 7 23 146 57 2 1 5 
1268 12 2 2 2 22 2 2 22 2 2 2 2 2 2 2 22 2'2 122 8 21 150 58 2 1 1 
1353 12222222222222222 122 8 24 136 56 4 2 3 
1112 122222222222222222 122 8 28 174 61 2 2 2 
1377 1222222222222222222233333 123 2 26 138 54 2 1 1 
1378 122222222222222222223333 123 6 25 138 55 2 1 2 
1183 12222222222222222 123 8 26 154 58 3 3 3 
1277 12 2·2 22 2 22222 2 22 22 2 22 22222 13 2 20 143 59 2 1 1 
1339 1222222222222222222233333 13 7 20 135 61 3 4 4 
1319 12222222222222222222 5 13 7 21 156 58 4 3 5 
1201 12222222222222222222333 13 7 26 144 54 3 1 4 
1273 1222222222222222 13 8 20 155 57 3 2 2 
1333 1222222222222222222222 13 8 24 143 60 2 2 2 
1370 122222222222222'222'2222222 13 8 28 140 56 3 2 2 
1163 12222222222222222 13 8 2.8 175 58 2 2 3 
1158 12222222222222222 13 8 28 191 64 3 1 3 
1382 1222222222222222222222222 131 2 25 132 59 2 1 2 
1325 1222222222222222233353 131 8 27 147 63 2 2 3 
1232 12222222222222222222 131 8 27 178 60 1 3 3 
1236 1222222222222222222222 ·131 8 28 156 58 1 2 3 
1003 1222222222222222222222 131 8 28 174 64 3 2 3 
1314 12222222222222222222'22222 132 3 28 159 62 3 1 2 
1151 122222222223"3333 132 6 28 183 61 2 1 3 
1271 1222222222222222222222222 132 8 28 156 62 2 1 1 
1235 1222222222222~22222222 132 8 28 164 60 3 2 2 
1276 122222222222222222222222233333 133 2 28 153 60 2 3 3 
1249 1222222222222222222222 133 6 23 139 58 4 4 4 
1175 12222222222222222222 13'3 7 28 148 63 2 1 5 
1088 1222222222222 5 133 7 2'8 167 61 3 2 4 
1391 12 22 22 222 222 3:3 3 3 3 3 3 3 3 133 8 28 170 61 2 1 1 
1069 12222222222333~3333 133 8 28 173 64 3 2 2 
1050 12222222222222222 5 5 133 8 2'8 189 60 2 2 2 
1289 1222222222222222222222 14 1 20 149 58 2 3 4 
1248 122222222222223333333 14 1 27 141 59 2 4 4 
1311 12222222222223333333 14 2 28 157 61 2 2 2 
1108 12222222222222222222223333333 14 2 2'8 173 63 2 2 4 
1230 122222222222222222 14 7 28 165 64 2 2 2 
1123 1222 222Z222Z2222'222222222 14 7 28 166 62 2 2 3 
1136 122222222222222222222223333 14 7 28 175 63 2 2 2 
1005 1222222222223333333 14 8 28 167 62 2 2 2 
1058 122222222222233333 14 8 28 188 61 3 1 3 
1023 12222222222222222222333333333 14 8 28 18'9 62 2 2 2 
1383 1222222222222222222222222 141" 2 25 130 58 1 2 2 
1205 122222222 141 6 28 15'4 63 3 4 4 
1019 12222222222223333333333 141 7 28 184 64 3 2 2 
1253 12222222222222222 5 141 8 28 162 61 3 2 2 
1324 12222222222222222 142 l 2'8 173 6"1 1 2. 2 
1216 1222222222222'3333333333 142 2 26 159 63 2 2 2 
1104 1222222222222222222233333 142 2 26 192 59 2 1 2 
1188 122'2222222222222 142 6 28 150 65 3 1 3 
1295 1222222222222222222 5 55 5 5 142 7 27 158 62 3 2 2 
1070 122222222222353333333 142 8 28 171 64 1 3 4 
153 
1159 1222222222222222222222 143 2 28 168 65 3 2 3 
1342 1222222222222222222 143 6 2'8 155 61 3 2 2. 
1067/ 12222222222333333 143 8 28 170 59 2 1 2 
1257 12222222222222222222222 15 1 28 168 66 3 2 2 
1299 12 22 222 2 2 2222 2 22222 2223'33 15 2 27 160 63 2 2 2 
1215 1222222222222222 152 5 28 163 61 1 4 4 
1034 122222222222222222 161 2 28 185 66 4 3 4 
63* 
1356 12222 2222 2 22 22 2223 3 3 3 33'33333'3'3 3 12 8 19 129 57 2 2 2 
134-4 1222222222~22222222222222222222 121 8 22 143 54 2 2 3 
1181 12222222222222222 121 8 26 151 59 3 1 4 
1352 12222222222222222222222 122 1 28 159 60 2 1. 2 
1184 12222222222222222222333 122 7 21 143 61 2 1 1 
12L~6 122222222222228333333333 122 7 25 140 58 2 I 2 
1263 1222222222222222222222 122 7 25 143 54 3 1 2 
1170 1222222222222222222222 122 8 26 133 60 3 3 3 
1365 12222222222222222222333333 123 7 24 134 54 4 1 1 
1349 12222222222222222333333 ·123 8 24 146 55 2 3 5 
1286 12222222222222222225555 123 8 25 143 59 2 4 4 
1331 1222222222222222233333333 123 8 28 144 57 2 1 2 
1307 12222222222222222 13 7 27 158 58 4 1 2 
1002 12222222222222222 13 7 27 164 68 3 1 3 
1197 1222222222222222222233333 13 8 24 152 59 3 2 2 
1154 122222222222222222222222 13 8 28 190 62 2 2 2 
1131 1222222222222222222222 131 3 28 218 60 2 1 2 
1321 1222222222222222222233 131 7 26 158 58 2 3 3 
1360 1222222222222 131 8 22 1'38 60 3 1 2 
1260 122222222222222223333 131 8 24 145 59 1 2 3 
1303 122222222'2222222222222 131 8 28 155 60 2 1 2 
1124' 12222222222222222222 131 8 28 175 62 2 1 1 
1020 1222222222222222222222 131 8 28 179 61 4 2 2 
1077 12222222222222222222222 131 8 29 202 61 2 3 3 
1133 122222222222222222222222222 132 1 28 190 61 2 3 :3 
1288 12222222222222222222 5 5 132 2 28 149 5'5 :3 2 2 
1115 1222222222222222223333333 1:32 2 28 172 62 1 2 2 
1362 12222222222222 132 7 28 149 58 3 2 2 
1109 12222222222222222222:3333 132 8 26 171 65 2 4 4 
1107 12222222222222222222222 132 8 28 172 60 2 4 4 
1055 12222222222222222222 132 8 28 188 58 3 1 2 
1348 1222222222222'2222222 133 2 28 132 59 2 2 2 
1285 1~222222222222222222 133 :3 28 152 59 2 2 2 
lOll 122222222222222233:33 1:33 3 28 192 62 4 1 2 
1261 12222222222222222222222 133 5 28 149 60 1 4 4 
1008 1222222222222222222222 1:33 7 27 190 63 2 1 2 
1193 122222222222222222222222222 133 7 28 132 61 2 1 2 
1330 12222222222222222233333 133 7 28 146 61 3 1 3 
1192 1222222222222222222222222 133 7 28 162 62 3 4 5 
1337 12222222222222222222 133 8 28 153 60 2 4 4 
1211 12222222222222222 133 8 28 154 63 1 2 2 
1051 1222222222222222222222222 133 8 28 188 60 2 4 4 
1014 1222222222222222222223333 14 1 28 187 63 2 3 3 
1332 122222222222222222223333333 14 2 28 145 59 2 2 3 
1119 122222222222222222222222333 14 5 26 181 63 2 1 3 
1222 122222222222222222222222222222 14 5 28 158 61 2 3 3 
1105 12222222222222222 14 6 27 194 62 4 1 2 
1210 122222222222222222222222233 14 7 28 142 59 2 2 2 
1247 12222222222222222222222333333 14 8 24 139 58 2 3 3 
1318 1222222222222222223333333 14 8 28 164 61 2 2 3 
1226 1222222222222222222222222222222 141 2 28 151 60 1 1 2 
154 
1309 12222222222222222222 141 3 28 162 61 2 2 3 
1387 12222222222222222222333 141 3 28 181 61 5 3 3 
1125 122222222222222222223333 141 7 27 195 60 2 6 7 
1007 1222222222333 5 5 141 7 28 180 65 4 2 2 
1060 12222222222222222 141 7 28 201 63 2 2 2 
1061 1222222222222222222 141 8 28 178 63 3 4 4 
1035 .12222 222 22222222 2 222 222 22 142 2 28 187 61 2 1 1 
104·4 1222222222222 142 5 29 186 61 2 1 4 
1185 12222222222222333333333 5 142 6 26 155 61 2 2 3 
1090 122222222222222 142 6 28 169 60 3 3 3 
1065 12222222222222222222 142 7 27 185 63 2 1 3 
1149 1222222222222333333333 142 8 26 166 61 2 1 2 
1305 1222222222222222222222 5 142 8 27 151 66 2 3 3 
1032 12222222222222222222 142 8 28 184 60 2 1 1 
1076 12222222222222222222333~3 142 8 28 187 64 2 2 2 
1255 1222222222222222222222 143 2 28 176 61 3 1 2 
1030 122222222222222222~22233333333 143 3 32 192 65 2 1 1 
1386 122222222222222222222 t43 5 28 174 59 2 2 3 
1071 122222222222333333~333 143 5 28 177 61 2 2 2 
1084 122222222222222222222 143 6 28 197 65 2 1 1 
1389 12222222222222222222222222 143 7 2'8 186 64 3 4 5 
1043 122222222222222222222 143 8 28 186 62 2 1 1 
1316 12222222222222223333333 5 5 15 5 28 166 63 3 2 3 
1054 122222222222222222222 15 6 28 186 65 4 1 2 
1280 1222222222222333333333 151 1 28 151 63 2 2 3 
1080 12222222222222222 151 5 28 186 61 3 1 2 
1323 122222222222222222222 152 1 27 152 64 2 3 3 
1217 1222222222222222222222 162 5 28 162 64 3 3 4 
79* 
1359 12222222222222222333333344444444 111 8 17 129 52 2 1 2 
1373 12222222222222222333333 121 7 24 132 55 3 2 2 
1267 1222222222222222222233333333 121 7 24 148 59 2 2 3 
1355 1222222222222222222233333 121 8 19 138 55 2 1 2 
1225 12222222222222222333333333333333 121 8 27 152 54 3 2 2 
1364 122222222222222222223333333 122 3 25 136 54 2 2 2 
1328 12222222222222222222 122 7 22 139 56 3 4 4 
1363 12222222222222222222222222222222 123 7 24 131 55 2 1 1 
1251 12222222222222222222222223333 123 7 28 150 61 2 2 2 
1227 122222222222222222222222222 13 5 28 156 58 1 1 3 
1336 12222222222222222 13 7 24 142 58 5 1 2 
1068 12222222222222222223333 13 8 28 179 63 4 1 1 
1042 12222222222223333333444 13 8 28 180 58 2 2 3 
1142 12222222222222222222222222222 131 8 28 193 59 2 2 2 
1165 12222222222222222222222222222222 132 2 28 143 59 2 4 4 
1264 122222222222222222222222 132 8 25 145 59 2 3 3 
1187 122222222222222222222222233 132 8 25 152 59 3 3 3 
1106 12222222222222222222222223333 132 8 26 174 62 2 2 3 
1294 12222222222223333333333 132 8 28 162 62 2 1 1 
1082 122222222222222222 132 9 28 210 63 3 5 s· 
1001 1222222222222222222222222 133 3 2'8 169 65 3 2 3 
1024 12222222222222222223333333333 133 3 30 191 68 2 1 2 
1223 12222222222222222222222 133 5 27 159 61 3 1 2 
11116 1222222222222222222 5 133 6 28 176 63 3 2 3 
1200 122222222222222222222222233333~3 133 7 28 150 61 2 3 3 
1148 12222222222222222222222222 133 7 28 174 66 2 1 2 
1135 122222222222222222222 133 7 29 205 64 2 2 2 
1167 12222222222222222222 133 8 26 146 57 3 1 2 
1113 1222222222222222222222222222 133 8 28 173 57 2 2 2 
1110 12222222222~222222222222222 133 8 28 174 63 1 2 2 
155 
1358 12222222222222222222222223333 14 1 20 136 56 2 2 2 
1224 1222222222222222222222222 14 5 27 166 61 3 3 3 
1049 122222222'222222222222222222 14 5 28 180 61 2 1 2 
1297 1222222222222223333333333555444 14 6 28 156 59 3 3 3 
1161 1222222222222222222233333333 14 7 26 160 64 3 4 4 
1078 12222222222222 14 7 26 192 62 2 3 3 
1308 1222222222222222222222222 14 7 28 165 64 3 2 2 
.1045 122222222222233333333333344 14 7 28 189 62 2 4 6 
1279 122222222222222222222222 14 8 27 153 62 2 2 2 
1038 12222222222222222. 14 8 28 179 61 2 2 2 
1272 12222222222222222222222222222222 141 1 28 148 60 2 1 1 
1085 12222222222222222222222222222222 141 6 28 173 62 2 1 2 
. 1207 12222222222223333333333 141 7 28 158 62 3 3 3 
1218 12222222222222222 141 7 28 167 61 2 2 3 
1094 12222222222223393333333 141 7 28 183 64 3 2 2 
1027 1222222222222222222222222 141 7 28 191 62 2 3 3 
1066 1222222222222222222222222 141 8 28 170 62 5 2 4 
1075 122222 222 222222 222 222222'23:3 141 8 28 200 60 2 2 2 
1127 12222222222222222223:3333 142 2 28 191 65 2 1 2 
1306 12222222222223333333333344444 142 5 28 161 64 2 1 1 
1157 122~2222222222222222222222222 142 5 28 202 64 2 4 9 
1265 1222222222222222222222333 142 6 28 150 64 2 1 3 
1291 122222222222222223333333 142 7 27 170 64 2 2 2 
1301 1222222222222222222233333 142 7 28 167 66 2 1 2 
1388 122222222222222222222222 142 8 26 192 63 3 2 3 
1101 12222222222222222222222223333 142 8 28 191 65 2 3 3 
1275 1222222222222222222 5 143 1 28 149 62 4 2 2 
1345 122222222222222222223 143 2 28 157 61 3 1 2 
1ioo 1222222222222222222222233 143 3 28 188 66 3 1 2 
1048 1222'22222222 33333333333 143 3 28 204 66 4 1 4 
1212 122 222 222 2222 2 2222 222 2·2 2 2 143 5 21 163 63 1 1 1 
1059 12222222222222222222 143 8 27 184 63 4 2 4 
1036 12222222222222222222 143 8 28 180 65 3· 4 5 
1322 1222222222222222233333333 15 6 28 !53 61 2 2 2 
1040 1222222222222333333333333 15 7 28 17'9 61 2 4 4 
1121 1222222222222222222222233333 15 7 28 182 66 1 3 4 
1025 12222222222222233333333333333 153 1 28 187 67 2 2 2 
67* 
1195 122222222222222222222233333333333 122 7 28 146 55 3 2 2 
1250 122222222222222222222222 122 8 20 147 59 3 1 4 
1274 122 2 2 2 5 5 55 5 123 8 Z4 144 55 2 2 2 
1252 1222222222222222'2222 5 13 7 21 144 59 4 2 3 
1097 122222222222222222222222222222'222 13 7 28 176 61 2 2 2 
1186 1222222222222222222222222 131 2 28 150 60 1 3 3 
1147 122'22 2 2 2 22 2 2 2 2 22'2'2 2'5 3'333'3333 33333 131 8 26 199 64 2 1 2 
1092 12222222222222222222 !31 8 28 187 60 2 1 2 
1128 122222222222222222222222 131 8 28 190 62 3 1 2 
1134 1222222222222222222222223333 131 8 28 194 65 2 2 2 
1144 12222222222~22222222222222222 13'2 5 28 217 66 2 1 3 
1281 122222222222233333333j3333 132 7 28 152 59 3 1 1 
1266 12222222222222222222333:33 132 8 28 136 61 4 1 2 
1114 12 22 222 2 22 2 2 2222 22 22222223 333'33 33 133 7 Z8 166 67 2 1 2 
1343 l222222Z222222222222222222222 133 8 28 146 60 2 2 2 
1169 122222222222222222222 133 8 28 166 66 2 1 2 
1146 12222222222222222222333333333 133 8 28 203 62 2 3 4 
1120 1222222222222222222222222222 14 1 28 178 65 2 3 3 
1313 122222222222222222222223333 14 5 22 153 60 2 1 2 
1196 122222222222222222222222233333333 14 7 28 157 62 1 4 4 
1229 122222222222222222222222222 14 8 26 167 65 1 1 1 
~---- -
156 
1214 1222222222222222222 14 8 28 155 65 1 2 3 
1143 122222222222222~2222222222222222 14 8 28 191 66 1 1 1 
1017 12222222222222222222222222222 141 6 28 184 62 2 2 2 
1137 122222222222222222222333333 141 7 28 196 6'3 1 1 1 
1284 12222222222222222222233 142 5 28 166 63 2 3 3 
1021 1222222222222222222222222222 142 7 2'8 180 63 2 2 2 
1155 122222222222222222223333333333333 142 8 28 191 63 2 1 2 
1221 122222222222222222222222222222222 143 5 28 164 63 l 2 2 
1022 12222222222222222 143 8 28 187 65 4 2 3 
1095 12222222222222222222222222222 15 7 28 198 67 1 1 3 
1198 122222222222222222222222222222222 15 8 28 152 65 2 2 3 
1031 12222222222222222222222 151 3 28 193 67 2 3 3 
1089 1222222222222222222222222222 151 6 ·z8 179 67 4 1 5 
1102 1222222222222222222222222 152 5 29 196 65 2 2 2 
1312 1222222222222222222222222 153 2 28 163 65 2 2 2 
36* 
1194 12222222222222222222222222222 12 8 24 141 56 1 3 3 
1282 1222222222222222222222 122 7 27 153 57 1 2 4 
1098 1222222222222222333333333444444 131 7 2'8 191 66 2 1 5 
1206 12222222222222222222222222'222 132 1 28 145 59 2 2 2 
1145 12222222222222222222222222222 133 2 28 209 65 2 2 2 
1199 1222222222222222222223333 133 8 28 157 57 2 2 2 
1039 122222222222222222222222'2222222222 133 8 28 17'5 63 1 1 2 
1072 1222222222222222233333333333333 14 6 28 172 62 4 1 1 
1298 12222222222222222222222222 14 7 27 157 62 2 2 2 
1237 12222222222222222222333~3333333 14 7 28 164 60 1 2 2 
1130 1222222222222222222222222222222222 14 7 30 199 62 1 2 2 
1209 1222222222222222222222222 14 8 28 146 62 1 1 2 
13'35 1222222222222222222222 14 8 28 1'51 62 3 1 3 
1015 12222222222222222%222223333333 141 3 28 181 61 3 1 1 
1006 12222222222222222222222 141 3 29 185 63 3 2 2 
1012 1222222222333333333333333333333333 141 8 28 190 63 2 1 1 
1300 12222222222222222222333333333 151 5 28 165 66 2 2 2 
1052 1222222222222222222222222333333333 151 5 30 184 63 2 3 4 
1103 12222222222222222222222223333333 151 6 28 198 68 3 1 4 
1013 12222222222333333344444444444 153.1 28 166 64 4 '2 2 
20* 
1238 122"22222222222222222222222222222 123 8 28 158 58 2 2 2 
1380 1222222222222 13 8 21 1'38 56 1 1 2 
11.38 12222222222222222222222222222222 132 8 28 191 62 2 1 4 
1141 12222222222222222222222222222222 14 2 28 189 66 2 1 2 
1129 12222222222222222222222222222 14 7 24 192 62 1 1 2 
1156 12222222222222222222333333333333333 14 a 29 190 64 2 3 3 
1150 12222222222222222222223339333 141 7 28 166 66 2 1 1 
1140 122222222223333333333333344444444 142 7 27 203 64 1 2 2 I 
1132 122222222222222222222233333333333 143 5 28 182 66 2 2 2 ' 
1047 1222222222222222222222222 152 6 28 191 67 4 3 4 
10* 
1111 122222222222222222222222222222222 132 8 27 176 63 2 3 3 
1117 12222222222222222222222222222 133 8 28 168 '65 2 2 2 
1010 1222222222333333333333 5 141 7 2'8 183 64 3 1 2 







12222222222222222233~333333333 141 7 28 193 67 2 1 2 
12222222222222222222222222222222 143 2 28 192 64 1 1 2 




Data for male subjects arranged in order_ by 











Number of erupted permanent teeth 
Age in months 
Height tothe nearest inch 
Attitude toward singing 
Rank in sibling order 
Number of children in family 
159 
A B c D E F G H 
441 12 22222222 122 8 25 143 54 3 4 4 
1* 
436 1222222'22222233333 13 7 21 144 57 3 1 4 
191 122222222'2222 !33 5 24 162 59 2 1 1 
430 122222 222222 14 1 27 143 62 3 1 3 
3* 
411 12'22 13 2 26 130 58 3 2 3 
l* 
412 !22'2222222222 12 8 2'2 139 56 5 1 4 
459 122'222 122 7 25 141 58 2 1 3 
350 122222222 13 7 20 145 58 4 1 2 
424 122'2222222222 131 7 25 146 57 4 2 3 
421 122222222222222222 132 6 23 145 58 3 1 1 
327 1222222222222 132 8 24 145 56 2 l 2 
224 12222'22222222 133 5 24 145 59 2 1 2 I 
321 1222 141 6 25 147 62 4 2 5 
8* 
408 12222'222222.222222222222 112 7 14 130 52 3 2 2 
329 12222 12 7 28 145 60 4 1 3 I 
225 12 2222 222222 22·22 2 Z223 3 122 7 25 147 59 4 1 4 
452 12222222222222222222 122 8 19 133 52 2 2 3 
215 12222'222'222222222222222 13 7 28 159 60 2 1 2 I 
440 1222'222222222222222 13 a 18 133 55 2 1 2 
463 1222'2222 222222222 131 2 24 142 60 3 3 3 
403 12222'222222222 132 1 28 143 60 4 2 2 
239 1222 132 7 25 152 57 3 3 4 
349 12222222222'2'22333333 5 132 7 26 149 60 2 1 2 
316 1222'2'2223 33 132 7 28 145 58 3 1 3 
399 1222"22223'333'33333 3 33 132 8 18 142 59 4 1 1 
368 12222222 133 1 28 166 62 4 2 :3 
387 1222222222222222 13:3 3 23 148 57 3 1 3 
505 12222222222222222333 5 141 2 24 150 60 2 1 2 
235 12222'2'2222222222222 142 1 24 148 51 2 1 1 
337 12222222 142 3 25 144 64 3 1 2 
17* 
435 12222222222222222 1!:3 5 25 133 58 2 3 7 
444 12Z2222222222222333j333'333333 121 2 22 149 56 2 3 3 
453 12222 5 121 7 20 133 54 4 1 2 
450 1222222222222222222 121 8 22 138 56 2 1 4 
460 122'2'2222222222222222 121 8 25 141 57 2 2 2 
417 122'2'22222222'2222222222222 121 8 28 148 55 2 2 2 
45o 12'2222222222222223333 122 8 24 134 54 3 1 1 
395 12222222222222222222222222222 122 8 24 148 54 2 1 2 
461 12222222222222222222 12:3 5 24 128 55 1 2 2 
443 1222222222222 123 7 24 136 56 3 1 3 
238 1 222 123 7 24 149 57 2 1 3 
211 12222222222'22'2 131 7 25 146 61 2 1 1 
205 1222222222222222 5 132 7 27 156 60 3 3 3 
429 1222Z2'222222 5 5 133 2 21 135 60 4 2 4 
195 1222222222222 133 2 27 157 60 4 2 2 








































































































12222 2222 2 222'333 33 








133 7 28 167 63 2 1 1 
141 1 2'8 134 63 3 1 1 
141 2 28 156 60 3 2 2 
141 2 28 166 61 3 3 4 
141 6 28 143 60 2 1 3 
141 7 24 153 61 4 2 2 
142 1 2'8 168 6 0 2 2 3 
142 2 27 177 64 4 2 3 
142 2 28 164 63 3 2 2 
15 5 28 148 60 2 2 3 
26* 
121 8 20 132 54 3 1 4 
121 8 20 140 55 3 1 2 
121 8 24 13 5 55 2 1 3 
122 2 19 134 54 4 1 3 
122 7 21 134 57 2 1 2 
122 7 21 140 54 2 3 3 
13 1 22 143 56 3 3 3 
13 7 28 144 59 4 1 2 
131 7 22 140 54 3 2 2 
132 7 27 156 60 3 2 2 
133 2 24 137 58 2 1 2 
133 2 25 148 59 2 3 3 
133 7 22 153 61 3 3 3 
133 8 24 140 61 3 1 3 
133 8 28 175 63 3 3 3 
14 6 28 167 62 3 1 1 
141 5 22 138 59 2 2 2 
141 5 28 145 58 2 1 3 
141 5 2& 152 58 2 4 4 
143 1 27 161 64 2 1 2 
143 8 22 147 62 2 3 3 
15 2 28 157 64 4 1 5 
!51 6" 28 150 64 3 2 2 
152 1 28 163 63 2 2 4 
24* 
122 7 28 145 58 4 1 1 
122 8 28 160 64 2 2 2 
1Z3 6 26 133 55 4.8 9 
123 8 24 129 57 3 5 6 
123 8 27 163 59 2 1 2 
13 7 24 164 59 3 3 3 
13 7 25 135 53 2 2 2 
13 8 19 142 57 4 2 3 
13 8 27 149 55 2 3 4 
13 8 Z7 154 55 4 1 3 
13 8 28 151 60 2 2 3 
131 2 27 154. 59 3 1 1 
131 7 26 158 60 3 1 I 
131 7 28 154 60 4 1 2 
132 2 20 162 58 3 1 2 
132 8 24 126 58 2 2 2 
133 2 24 137 60 2 2 2 
133 3 27 149 62 2 2 3 
14 3 24 142 60 2 2 2 
14 6 24 140 58 2 1 1 
14 6 27 155 60 4 1 2 
161 
364 122222"22222223323:333 14 7 28 160 61 4 2 2 
390 122222222222222223333:3333 141 3 28 121 57 2 2 2 
401 122222222222333333333 141 6 22 149 61 2 1 2 
203 122222222222222 141 7 28 155 61 4 1 1 
442 12222222222222223333333333333 142 1 26 143 59 1 2 2 
334 12222222 143 6 28 160 63 4 1 1 
204 12222 66 6 5 143 6 28 163 62 3 1 1 
354 1222222222222222222 15 2 23 151 65 3 3 3 
470 122233333 161 2 2'9 195 66 3 2 5 
30* 
414 1222'222222222222222'2'22222 112 8 26 117 58 1 1 2 
233 12222222222222222222222222222 122 7 27 147 58 1 3 3 
434 1222222222222222223333:33:3333 122 8 24 138 59 2 3 :3 
428 1222222222222222222222222 13 7 19 154 63 2 3 3 
423 12222222222222222222 13 7 24 151 63 2 1 1 
340 1222'22222 13 8 24 151 59 3 2 2 
209 1222222 131 7 20 147 57 3 4 4 
355 1222'2222 5 5 132 2 27 163 57 1 2 2 
213 122222222222222222222 132 6 26 165 63 3 4 4 
3'30 12222222222222222233333333 132 7 25 142 59 4 2 4 
4·47 1222222222222222223333333 132 8 27 140 60 3 2 2 
357 12222222222222222 132 8 28 175 58 3 3 3 
227 12222222222223333334444 133 6 25 145 60 3 1 3 
197 122222222222222.222 133 6 27 163 63 3 2 4 
367 1222222222222222222222233 133 7 28 162 65 3 1 2 
468 122'2"222222222 133 8 27 171 66 4 1 3 
365 12222222222223333 133 8 28 156 59 4 2 3 
262 12222222222222222222.22222 14 5 28 168 60 3 2 2 
396 1222222222222333333333333 14 7 24 147 61 3 2 2 
482 1222222. 5. 14 7 28 184 68 3 1 2 
83 122'2222222222 14 8 28 178 63 4 1 1 
32'8 12'2"22 141 1 26 140 60 3 2 3 
186 12222222'22222222 141 2 27 174 63 4 2 2 
336 12222222222222222333 141 3 28 151 63 3 2 2 
62 12222233333333333 141 6 28 192 65 4 4 5 
117 12222222222223333333333333333333 141 8 28 168 62 2 3 3 
363 12222222222222222222222 142 1 28 155 59 2 1 1 
127 12222222 5 15 6' 28 179 6S 3 3 3 
466 1222222 152 1 28 179 66 3 2 2 
116 12222 152 7 28 170 55 3 1 3 
503 1222222222222222222222222 153 1 28 151 61 3 3 3 
31* 
451 12222'22 2'222'2222222'22333 3"33'333333 12 8 24 135' 5'7 2 1 2 
433 122222:2222222222222222222 121 8 20 137 63 2 3 3 
323 12.2'22222'222222 121 8 26 147 54 3 2 2 
426 12222222222222222222 123 8 19 149 57 3 1 2 
243 12222222222222221393333 123 8 22 147 60 2 2 2 
422 12'2'2222 222 222222222222'3 33 123 8 24 150 58 2 2 2 
107 122222222222222222223333333333333-13 3·28 178 62 1 1 1 
465 12222222222222222222 13 7 26 170 60 4 1 4 
448 1222222222222222222222222 13 8 24 138 59 2 2 2 
455 122'2222 2222 2 22 22 222 2 22 222 13 8 27 143 58 2 3 3 
402 12222222222223333 . 13 8 28 138 59 2 2 2 
208 1222222222 2 132 2 28 175 64 2 4 5 
394 12222222222222222222 132 7 22 149 60 2 3 3 
181 122222222222222222 133 8 24 162 59 2 2 2 
234 1222222'222222222222222222333 14 2 26 148 58 2 3 3 
162 
397 122222233 14 8 23 148 61 3 1 3 
214 12222"22222222 55 5 5 5 5 141 6 24 159 63 4 2 5 
212 12222222222222222222222:33333:33333 141 7 22 119 65 1 1 4 
393 1222222222222222222222222 141 7 24 141 59 4 1 3 
160 12222'22222222223 142 5 28 171 62 2 3 4 
242 1222222222222222222222233 142 7 26 152 64 3 2 3 
376 122222222222222222 5 5 142 1 28 153 64 2 2 2 
377 1222222222222333333333333 142 7 28 155 65 2 2 3 
338 1222222222222222222222222 143 7 27 165 64 3 ·2 2 
372 1222222222222222222233333333333'33 151 1 27 158 63 2 2 2 
255 12222222222222222333333 152 1 28 178 66 2 2 2 
202 122'222222222 153 5 28 163 67 3 1 3 
21* 
415 12222222222222222222 122 5 27 140 57 2 1 1 
324 1222.22222222222222222 123 8 27 148 56 2 1 3 
231 12222222222222222222222222 13 8 22 153 61 1 1 1 
287 122222222222333333 13 8 27 183 60 4 l 3 
425 12222222 22'22 2 222-2222 2 2'2 2 22 22 2 131 2 26 150 61 2 l 2 
201 12222222222222 131 5 18 161 55 3 2 2 
371 12222222222222222!3333333 131 6 27 161 56 4 1 2 
156 122'222222222222222222223'3 131 8 25 173 66 2 1 3 
183 12'2222222222223333333444 132 6 28 163 58 2 2 3 
4·00 12222222222223333333 132 7 27 164 61 3 1 2 
373 122'2222222222222222'333'333 132 8 25 176 60 2 I 4 
351 122222222222222'223'333'3333 132 8 28 157 61 2 3 3 
l~58 12'222222 222 22 222 2 133 5 25 147 59 3 1 2 
269 1222222222222 133 5 28 175 63 4 3 5 
472 12222222222222222222223333333 13'3 8 24 168 70 2 2 3 
3·84 1222.222.222222 5 14 6 24 158 60 4 2 2 
362 1222222222'222333 14 7 28 169 62 2 1 3 
241 1222'2222222222222222 14 8 22 151 60 2 1 2 
149 12222222222222222222222 14 8 28 169 57 2 1 1 
151 1222:2222222222 14 8 2'8 178 64 2 4 4 
223 i 2222.222 22 2 2 2 141 2 28 166 62 2 1 2 
391 1222'22'22 2222 222333 3 3333'3 333 33 143 2 21 151 6:3 2 2 2 
385 12'2'222'22 22 22 2 2 2 2 2 143 5 26 153 61 2 1 1 
516 122222'222.22222222222222 143 5 28 179 64 2 2 3 
199 12222222222222222333333 143 6 24 159 63 3 1 2 
190 12'2222222'2222333 143 8 26 163 69 2 1 1 
177 122222222222333 15 6 28 163 61 3 3 3 
162 122'2 151 6 28 172 6b 4 2 2 
457 122222222222222'2'222222222 16 2 28 145 64 2 2 2 
248 1222 2 22 2 2 2 2 2 2 2 3'3 3 3 162 5 28 180 70 3 2 2 
30* 
244 1222333'3333333333333'3'33'3333344444 121 2 25 151 57 2 2 2 
261 12'22222222222 55 5 13 7 25 169 62 3 3 3 
236 122'22.222222222222222 13 8 21 127 56 2 2 2 
210 12222.22 5 5 14 3 29 162 64 4 1 2 
230 12222222222222222 14 6 27 168 63 2 2 2 
158 1222222222222333 14 6 28 176 62 4 4 4 
325 1222222222222222~2222222 14 7 25 151 59 2 1 2 
180 12222222222222222222 141 7 25 158 61 3 1 4 
84 1222222222222223 141 7 28 190 62 3 3 3 
185 122222222222222222222223333333 142 6 24 164 64 2 1 2 
353 1222222222222222222222222 152 2 28 159 60 2 2 2 
194 122222222222.2222222233333333 162 1 27 155 63 3 2 4 
12* 
163 
449 12222222'2222'222222222222333333333333 121 8 24 121 56 2 1 6 
226 1222222222222222222222222222222222 131 8 26 153 61 2 4 4 
1-64 12 2 2 2'2 22 2 2 22 3 3 131 8 28 164 57 :3 1 2 
420 122222'22222222222222 132 7 24 164 61 2 1 2 
513 122222222222222222 14 8 25 174 65 3 ·2 3 
150 1222222222222222222333 14 8 26 164 61 2 2 3 
148 1222222222222222222 143 5 28 177 63 1 3 3 
295 12222222'222222 5 5 143 6 28 181 68 4 2 4 
115 1222222222222 151 1 27 173 65 4 3 3 
250 12222222 151 6 28 195 67 2 1 2 
313 12222'22222222'23333333 152 1 28 180 68 2 2 2 
471 12'2222'2222 22225333333333333 152 6 28 205 65 3 5 9 
12* 
427 1222222222222222222222'333334 123 8 26 148 59 2 2 3 
369 122222222222222222333333333 14 5 28 184 64 2 2 3 
289 1222222222222223333 141 4 27 182 62 3 2 3 
168 12222222222222222222333333333333 141 7 2'8 180 60 2 1 3 
163 1222222222222222333333344 . 143 6 28 178 59 3 1 2 
57 12222222222333333333333 15 4 28 203 65 3 3 3 
473 12222222222222222222222222 15 6 28 1"76 70 4 1 2 
406 122222222222222 5555555 151 6 28 155 62 2 5 6 
121 1222'2212'22 5 151 7 28 169 62 4 1 3 
126 1222222222222222 16 5 28 192 66 2 2- 6 
91 122222"2222222222 171 5 28 192 72 3 1 2 
11* 
113 122222222222 5 131 8 22 171 62 3 2 3 
273 1222222233333333333 132 6 26 166 62 4 2 2 
144 12222222222222222222 13'2 8 28 190 67 1 2 2 
342 122222'2222222 133 7 28 148 64 3 2 2 
220 1222222222222 14 7 28 163 65 2 1 3 
263 1222222222222222223333333 141 7 28 172 63 3 1 3 
375 122222222222222222222'2222 141 8 26 152 61 2 1 1 
381 122222222222233333 5 142 5 27 169 60 2 2 3 
216 1222 142 6 28 166 67 3 4 4 
22 1222222222222222222 142 8 27 187 66 2 2 2 
382 12222222222 5 5 152 6 20 151 66 3 2 2 
310 12222222222 152 6 27 186 69 4 1 2 
16 122222222222 152 6 .28 192 66 3 2 4 
292 12222222222222222333333 152 8 30 180 70 2 2 2 
42 12222222222222222 153 6 28 194 66 4 2 3 
49 12222222 153 6 28 203 64 4 3 3 
6 122222222222222222223333333333333333 16 5 28 201 70 2 3 3 
66 12 z 2'2ZZ2'Zzz 2· 222 162 6 30 188 71 2 1 2 
18* 
480 12222'22222 5 141 3 28 179 70 3 2 2 
474 122'2'222'2'2 141 8 28 185 62 4 2 2 
467 122222222222 5 142 8 28 200 63 1 2 5 
352 122222222222222 143 3 28 175 66 2 3 4 
114 1222222222222 143 7 2'8 173 63 2 2 2 
266 1222222222222222222222222 5 143 7 28 188 66 4 5 5 
249 1222222223333333333333 143 8 28 167 67 3 2 2 
247 1222222222222 5555555 15 7 28 171 66 3 3 3 
308 12222'2222222222333333333333 15 8 28 208 67 1 2 5 
407 1222222 22222 151 6 24 141 62 3 2 2 
164. 
77 12'22222222222 152 7 30 181 66 4 3 4 
112 12"22222'222222 152 8 28 188 63 2 1 2 
278 1222222222222 1.53 5 28 175 68 2 2 2 
129 1222222222222 153 6 29 184 64 4 5 5 
78 !22222222222222339333 16 2 26 183 66 4 1 2 
143 12222222222222 5 !6 6 28 172 71 4 3 3 
16* 
254 1222'22'2222222222223333 131 8 28 173 69 2 2 2 
157 12222222222222222223333 132 8. 26 175 65 2 3 3 
96 12222222222'2222 55555 132 8 28 176 63 2 2 3 
307 1222222222222 133 7 28 183 68 3 1 5 
106 122222'2222222222222233333333'33 133 8 27 179 61 2 2 2 
252 122222222'22222 5 5- 14 7 28 172 64 4 1 3 
172 12222222222223333333333 14 8 28 171 66 3 1 3 
200 1222222222 5 141 6 28 163 65 4 3 5 
13 12222222222223333333 143 8 28 189 67 3 1 1 
272 12222222222225555555 5 15 7 26 167 67 3 1 l 
265 12222222 15 7 28 178 66 4 3 4 
285 1222222222222 5 15 7 28 181 63 4 1 2 
277 12 22'22222222 22 222 22 2333 33333 333'333'3 33 15 8 28 186 72 2 1 1 
60 122222222222223333 5 15 8 28 191 65 3 3 3 
188 122222222222 151 6 27 165 68 3 3 3 
309 12222222222223333 5 153 6 28 192 67 3 2 3 
370 1222222222222233333333333333333333 16 5 26 165 68 3 4 4 
196 12222222222222 16 5 28 161 63 3 2 2 
58 12222222222 5 16 5 28 194 65 3 3 3 
137 1222'222222222 16 6 28 179 67 3 3 3 
88 122222'2222222222 16 6 28 195 68 5 1 2 
284 1222222222222 5 161 6 28 176 66 4 1 3 
282 12222222'2222'2 161 6 28 184 71 3 1 1 
483 122222222222333333 162 1 28 191 70 2 1 3 
257 12222222222222 5 163 1 27 175 66 4 2 2 
361 12222222222222 163 5 2'8 154 67 2 3 3 
26* 
219 1222222222222 5 13 7 26 174 61 2 1 2 
145 122222222222 132 3 27 193 58 2 1 2 
485 122222222222233333 5 5 13"2 6 28 200 62 3 2 3 
173 1222'2222222222 1'32 7 28 181 63 4 3 6 
388 1222'222222222 14 6 2.5 153 62 4 6 9 
120 1222222222222223333 14 6 28 176 61 3 2 2 
189 12222222 141 7 27 164 68 3 2 2 
245 1222'222222222223333 142 6 26 142 63 3 1 2 
502 1222222 142 8 25 176 61 4 2 3 
69 122222222222222'2222222 143 6 27 188 67 1 2 3 
128 122"22222222 143 6 2'8 192 61 2 1 1 
93 ~. 1222'2222222222233 15 5 28 179 62 5 2 2· 
506 12222'22222222222 15 6 28 163 63 3 3 3 
335 12222222 15 7 24 145 60 4 1 2 
260 1222222222222222 5 15 7 28 166 67 3 1 1 
300 1222222222222233333344444444 15 7 28 173 71 3 2 2 
486 12222222222222222222 5 15 7 28 192 68 4 3 4 
71 1222222222222 15 8 28 189 71 2 1 2 
198 12222222222 5 151 2 28 164 65 3 3 3 
56 122222222222222223333 151 5 28 193 65 2 2 3 
119 12222222 5 151 6 26 172 68 4 1 2 
276 1222'222'2222222222222 55555555 151 6 28 178 68 4 3 5 
3'12 122222222333333333333 151 6 28 181 68 4 3 3 
165 
104 12222222222222222 151 8 28 178 66 2 4 4 
74 12222'22 222 2222 2 152 1 28 186 66 2 3 3 
32 1222222222222222222333333333333 152 6 28 188 70 1 1 1 
358 12222'2222222222 152 6 29 165 67 2 3 3 
123 1222222222222 153 3 26 170 62 4 1 4 
37 122222222222222222222 161 3 28 191 66 3 2 2 
469 1222222'22222222222222 162 1 28 221 66 2 1 1 
4 12222222222222222222333333333333 162 6 28 204 73 2 2 3 
290 1222222222222222333 163 1 32 184 70 3 1 1 
293 1222 5555555 163 5 28 18'3 69 3 2 3 
12 12222222222222'2 17 6 28 211 75 4 3 3 
34* 
218 122222222222 132 6 28 165 64 2 1 6 
268 122'222'22 133 3 28 181 58 4 1 2 
20 1222222222222222222222 14 1 2'8 196 65 1 3 4 
155 1222222222222222 14 8 28 178 62 2 2 4 
493 1222222222222222233333 141 6 28 199 64 3 1 2 
366 1222222222 142 6 28 167 66 4 1 2 
253 1222222222222222223333 142 7 28 176 68 3 2 2 
251 1222222222222222222233333333333333"333 142 8 28 192 67 2 1 3 
477 12222222222222 143 6 2'8 203 67 3 6 6 
99 1222222222233 143 7 28 170 67 4 1 2 
65 12222'2222222222222222222222222333 143 7 28 184 64 1 3 3 
305 122222222222233333334444444444 143 7 28 187 70 3 1 2 
33 12222'2222222222222222 143 7 28 200 65 3 4 5 
179 122222222222233 143 8 28 166 65 3 4 4 
131 1222222222222222 15 6 28 178 65 4 2 3 
153 1222222222222222222223 15 7 28 193 71 3 2 3 
34 1222222222222222222222233 151 2 27 197 63 2 5 6 
221 12222222 5 151 6 27 170 68 4 2 3 
125 12222222222222222222 151 7 28 169 67 2 2 2 
136 122222222222222 151 7 28 186 65 3 1 1 
68 12222222222222222 151 7 28 190 73 4 2 3 
53 12222222222223333333 151 7 28 197 64 2 2 8 
152 122222222222222223333 151 8 28 175 68 2 6 8 
44 12222222222222222222~33339333 151 8 28 192 66 2 2 2 
102 12222222:Z222222333 152 7 28 178 61 3 3 3 
39 12222222222222222 153 6 27 198 67 4 1 4 
174 1222 5 555555 153 6 28 180 69 3 3 6 
85 122 153 6 28 190 68 4 1 3 
47 1222222 153 6 28 198 67 5 1 3 
59 12222'22222222333333 153 6 28 199 66 3 2 2 
105 12222222222222222222 16 2 28 190 66 2 2 2 
140. 12222222222222222222 16 5 28 173 77 2 3 3 
67 122222222222t22222223 16 5 2'8 189 70 2 6 9 
475 1222222222222 . 5 5 5 16' 6 28 193 68 3 2 2 
75 1222222222222 16 6 29 204 68 3 1 2 
124 1222222222222222223333 16 7 28 170 68 2 2 2 
50 1222222222222 5 5 5 161 6 28 192 70 3 1 2 
5 1222222222222222222222222333333333333333 162 1 28 202 71 1 1 2 
26 12222'2222222222222222222233333333333 17 5 30 213 69 1 1 3 
39* 
246 1222222'222222222233333333'3333333333333 133 8 28 168 63 2 1 1 
161 1222222222222 14 7 28 165 67 4 3 4 
517 12222222222'2222 2 2 22 14 7 28 179 65 2 2 2 
135 122222222222 14 8 28 177 66 3 1 1 
100 122222222222222 142 6 28 186 66 4 3 4 
166 
178 12222222222222222 142 7 25 169 66 4 2 3 
23 122222222222222222222 142 7 28 198 71 2 1 1 
30 12222222222222222222222233933333333333 142 7 2'8 200 66 1 2 2 
267 12222222222222223333333 5 142 8 28 174 72 2 3 3 
291 1222222222222 143 6 28 185 70 3 3 4 
378 12222222222 555 143 7 28 159 64 2 1 3 
29 122222222222222222333333 143 7 28 192 71 2 1 1 
478 122222222222223333 5 143 7 28 201 74 4 1 3 
169 12222222222 5 143 8 28 165 68 3 2 2 
90 1222222222222222 143 8 28 203 69 3 2 2 
122 1222222222222 15 7 28 170 67 3 1 2 
147 1222222222222 5 15 7 28 171 69 3 1 2 
299 12222222222222222 15 7 28 188 72 4 1 3 
133 1222222222222222 5 151 6 28 180 63 2 1 1 i 
72 12222222222222222222 151 6 28 181 68 3 2 2 
304 122222222222 151 6 28 197 71 4 3 3 
2 1222222222222222222222222 151 7 28 208 69 1 1 2 
274 12222222222222333333344444444444444 152 3 28 174 68 2 3 3 
275 1222222222222222223333 152 4 27 186 70 2 1 4 
509 122222222222 3333 5 152 6 28 183 71 3 3 3 
507 122222222222222222223333333333 153 2 28 176 70 2 3 4 
64 12222222222222222222 153 5 29 183 71 2 1 1 
256 12222222222222222222 5 153 6 26 170 72 4 3 3 
264 122222222 5 153 6 28 178 69 4 1 2 
481 1222222222223333 59555 153 6 29 191 73 2 3 3 
1 12222222222222222222223333!333333 153 6 31 213 65 2 2 4 
25 1222'2222 5 153 7 28 192 70 2 1 2 
166 122'222222'2222'22222222223 153 8 28 176 70 2 2 3 
500 1222222222222222'222233333333 16 1 30 214 69 2 2 2 
130 1222222.22:22223 3 333 16 2 28 175 74 3 3 3 
184 12222222222 16 5 28 165 68 4 2 3 
207 12222222222222222222 16 5 28 167 67 2 2 3 
54 1222222'222222222233 16 5 28 191 67 2 4 4 
94 1222222222222222222222 16 5 28 203 66 3 2 3 
89 122222'222222222222222 16 6 27 186 69 2 3 3 
27'9 12222'222222 2 2 3'33 3 6 16 6 28 188 70 4 2 2 
38 12222222222222222222 16 6 31 193 70 3 4 5 
'446 12222222222222222222 161 4 28 194 66 4 1 2 89 122"2222222222333333 161 6 28 200 71 3 1 2 
29'8 12222222222222222222 5 162 5 28 179 67 3 2 4 
43 1222222222222g333 162 6 28 196 66 4 1 2 
10 12222222222222222 162 7 28 197 74 4 1 2 
497 1222222222222222222222222 163 2 27 200 69 3 2 2 
73 122222222 163 2 28 189 68 3 2 2 
490 122'2'2222222222222222222233333333333 163 2 28 197 72 2 1 2 
95 12222222 163 4 28 202 69 5 2 3 
45 12222222 163 6 27 188 72 4 1 4 
98 1222222 17 5 28 199 68 4 3 3 
7 122'2222222222222 171 4 28 211 69 3 3 3 
54* 
118 1222222222222 141 7 28 178 62 3 5 5 
63 1222'2'22222222222222222222 141 8 28 182 66 4 1 2 
165 1222222222222222 5 142 3 28 169 65 4 1 3 
359 1222222222222222222233 142 7 28 176 68 2 2 3 
512 12222222222222221222 142 7 2'8 190 68 2 1 1 
51 1222222222222222333333 . 142 8 28 201 6·6 2 2 3 
508 1222222222222 55555 143 5 28 174 66 2 2 3 
14;6 122222222'2'2222222222 143 7 27 171 68 2 2 2 
14·1 122222222222222222222 5 143 7 28 165 63 2 3 3 
·167 
40 12222222 143 7 28 223 68 4 1 2 
28 122222222222222222222233333 15 5 28 197 66 2 2 3 
288 12222222222222'2222333 5 15 6 26 178 68 3 1 6 
7'9 1222222222222222222222 15 6 27 174 62 3 2 3 
302 12222222222222222222 15 6 28 180 70 4 3 4 
87 1 15 6 28 184 67 4 1 4 
19 1222222222~2222222223323333 15 6 28 195 65 2 1 2 
8 1222222222222 5 15 6 28 205 69 3 3 6 
171 12'2222222222333333333333 15 7 28 168 64 2 1 3 
14 12222'222222223233:33333 15 7 28 18'8 67 3 2 2 
154 122222222222222222223333333 15 8 2'8 173 70 2 2 3 
142 12222222222222 151 5 28 180 67 3 2 2 
297 12222222222222222222 5 151 8 28 186 72 2 2 6 
!92 12222222222222 152 5 28 164 66 2 1 1 
108 12222222222222222222222333333333333 152 5 28 188 69 2 2 2 
167 1222222'222222233 152 6 28 182 68 5 1 2 
110 12222222222222222223 152 6 28 185 68 3 1 4 
280 1222222222222222 5 152 6 28 188 66 4 2 3 
82 1222'2222222222 152 6 28 192 62 3 2 3 
303 122222222222222222333333333 15'2 7 28 186 70 2 2 2 
306 1222222222222222223333 152 7 28 187 71 3 2 2 
1'39 1222222222222222222222 152 8 28 186 __ 73 3 1 2 
41 122222222222222222 153 4 28 189 62 3 1 2 
374 12222222222222222333 153 5 24 162 67 4 2 2 
511 12222222222222222222 5 153 5 28 172 67 2 1 2 
109 122222222222222222222233333333 153 7 28 187 70 1 ' 1 3 
501 12222222222222.222'22222222 16 5 28 205 71 2 2 2 
222 12222222222222222 16 6 28 164 67 3 1 2· 
294 1222222222222 5 5 161 6 28 188 70 3 2 2 
281 12222222222333 161 6 28 190 69 4 2 2 
48 122222222222222 161 7 28 196 67 3 1 1 
492 12222222222222222222 162 5 31 199 10 2 4 4 
35 12222222222223!333 162 6 32 234 71 3 1 1 
36 122222222222222 162 7 2'9 204 66 3 1 6 
103 122222'2222222 163 2 28 180 67 2 1 2 
44* 
510 12222222'22 2 22 2 22222 2 142 7 28 172 68 2 2 4 
18 1222222'22222222222222233 142 7 28 189 66 2 1 4 
138 1222222222222 15 7 28 169 67 4 2 2 
270 12222222222222 55555 15 8 28 180 63 3 2 2 
132 122222 151 6 28 175 61 3 1 6 
17 12222222'22222222222222223'333333333 !51 7 28 199 69 1 1 2 
11 12 2222'2222 2 22 233 3 3 151 7 30 212 65 3 5 5 
21 12222222222222222222222222 152 5 28 197 63 2 3 3 
301 122222222'2222222222223333333 444444444 161 1 28 175 69 2 2 2 
52 12 Z2;!t22 2'22 22 2 2 2 222 2 161 5 28 197 67 2 1 2 
101 12222222222222222222'333 161 7 28 207 71 3 1 2 
491 122'22222222222222223333333333333 161 7 28 208 71 3 1 3 
81 122'222222222222 163 2 29 182 68 4 2 2 
494 122222222222222222333333333'3333333 163 5 31 217 70 2 1 3 
80 1222222'22222222'222222 17 5 28 186 70 2 3 3 
484 122222222222222222223333344444444444444444 17 5 28 195 73 2 1 1 
16* 
496 12'22222222222222222233'3333 5 14 8 28 215 67 2 2 2 
27 1222222222222222222222222333333333333 143 8 28 191 70 2 2 2 
9 12222'222'2'2222222222333333 15 2 28 200 68 2 2 2 
61 1222 2'2'2'2 222 2 2 15 7 27 191 62 4 1 2 
168 
504 1222"2:22'22222222'22222 151 7 28 166 67 4 1 7 
479 12'22'222 2 22222 2 22 2 223 3 33 151 7 28 207 70 2 5 5 
380 1222222222222 55 152 5 27 157 64 4 2 2 
31 1222222222222222222222222333'333333333 153 6 28 200 71 2 2 2 
499 1222.2222222222222223333333333333 .5 153 6 28 205 69 3 2 3 
487 1222.22222222222222222222'23333333333344 16 5 28 '201 73 2 3 4 
55 122222"2222222 16 6 21:1 195 71 3 1 2 
15 1222222222222 161 5 28 182 62 3 1 2 
315 122222222222222 5 5 55 161 7 27 180 73 2 ·r 1 .. 
97 12222222222223333 161 7 28 193 73 3 1 3 
92 122222222222222222.222222222'22222 162 5 2'8 198 67 2 3 5 
311 122222222222222 5 162 6 28 179 ?o 2 3 3 
76 12222222222222222222222233333 163 6 28 182 69 3 2 2 
17* 
259 1222'2222222223:333 143 6 26 169 65 _4· 2 3 
175 1222222222222 15 6 28 19·4 65 4 1 1 
495 122'2222222222222222233333 152 2 28 207 65 4 2 4 
24; 1222222'222222222222222222333333333333 152 6 28 198 69 1 2 2 
271 122222222222222222222"22222222333333333 153 6 2B 195 70 2 1 2 
134 1222222222222222 16 5 28 187 65 4 2 2 
286 12'22222222222222222 5 161 5 28 186 70 4 2 3 
70 12'2222222222222222222 163 '4 28 186 70 2 1 2 
283 1222222222222222222222222 17 5 28 180 70 2 2 3 ' 
9* 
498. 12222222.222222222222'222'222222 162 1 28 201 65 3 1 1 
86 1222222222222 163 6 28 192 73 4 2 2 
2* 
296 12Z22'2 2 2 2222 222222'2 2 2 2 5 14 7 28 190 68 4 1 3 
3 12222'22222222222222.222222223333'3333 15 6 28 204 66 2 1 2 
476 1222222222'2222222333333 33 33233333·3 151 7 28 204 68 2 1 4 
314 1222222222222222222233333 152 5 28 177 66 2 1 2 
488 1222'22222222222222'222222333 16 6 28 193 71 2 1 2 




THE RELATIONSHIP BETWEEN VOCAL GROWTH 
IN TEE HUMAN ADOLESCENT, AND THE TOTAL GROWTH PROCESS 
by 
Warren Arthur Joseph 
This study's purpose comprised establishment of 
bases for determining voice range norms, means, and extremes; 
concomitant with ascertaining expected incidence and degree 
of mutation through available school records. These 
standards were derived through measurement of height, weight, 
dentition, hip and shoulder breadth, voice range, and 
biotyping of 907 children of ages eleven to eighteen years. 
The paucity of scientific studies con~er.ning voice 
was manifest, especially in non=speech terms. Hypotheses 
garnered through painstaking research revealed that: 
(1) voice did change, (2) pitch deepened progressively, 
(3) appearance of secondary sex characters corresponded 
markedly with voice deepening, C4) pubescent indications 
parallelize permanent molar eruption, (5) somatic and 
endocrine development influences voice deepening, (6) 
skeletal development showed most contiguity to voice growth, 
(?} accurate predictivity feasible result of cross-sectional 
studies, (8) predictive devices most accurate at ninety-
five per cent maturity level, (9} this point reached at 
12.5 years and 14•7 years for girls and boys respectively, 
(10) facial hair or mammary gland development, dependent 
upon sex, coincident occurrence with voice "chang~," 
(11) differing biotypes mature at differing rates. 
In devising and perfecting an instrument to 
accurately record the manifold findings, advice was sought 
from the staff physician, psychologist, dentist, and dental 
technician of the Brookline, Massachusetts, Public Schools, 
where testing would be undertaken. Interview forms were 
devised whereon ninety-six variables were noted. Co-operation 
of the Superintendent of Schools, the high school principal, 
and principals of four elementary schools was elicited. 
Arrangements were made whereby students would be released 
from required subject classes to assure random sampling. 
Independent measurements were conducted with control groups 
to establish.inv~stig~tory accuracy. These determined 
accuracy of ·947• Two separate analyse~ of voice range 
recordings served to fix their veracity. The resultant 
materials were formulated for future tabulation onto IBM 
punch cards and two data-carrying cards prepared for each 
case. Predeter.mined resultant.findings were produced 
through data machine functions. As patterns.arose, new 
programs were ordered for further operations. 
From the data obtained and the resultant patterns 
produced~ the following conclusions are defensible: 
1. Both before and after puberty's onset, as age 
increase~, voice pitch lowers. 
2. As overall body structure size increases, voice 
range lowers. 
3• Within each distinct biotyping, larger subjects 
exhibit lower=pitched voices. 
4. In general, the more muscular biotypes have lower 
voice ranges than the less muscular. 
5• Shoulder breadth increase at every age level 
parallel~ range lowering. 
6. Before age fifteen years and four months, 
developmental patterns.are less clearly discernible than 
from this point onward. 
7• Three of the total number of 517 males tested 
showed pube~tal indications while retaining a pre-pubertal 
voice range. 
8. tow terminal pitch distribution for females and 
males centered around F-sharp of their respective.ranges 
with pea~ incidence occurring on F-sbarp directly. 
9• Pitch range of four sublects considered 
unclassifiable. 
I . 
10. A significant number of cases produced isolated 
overtones in addition to normal voice range. 
11. High terminal pitch was related to low terminal 
. . 
pitch in that both were overtones of harmonic series built 
upon a fundamental tone one octave below the low terminal 
pitch. 
12. A more than casual relationship appeared between 
attitudes of subjects toward singing and voice range extent. 
13. Repeatedly1 the first child of.more than three 
siblings evidenced restricted voice range. 
14• Further investiga~ions indicated by repeated 
occurrence of wide rang~ in subjects evidencing sensitive 
upper-res~iratory areas. 
15. An equally defensible parallel appeared between 
subjects devoid.of childhood ~isease and upper-respiratory 
infection and evidences of restricted range. 
' 
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